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(54) Printing system and data processing method therefor 

(57) Print data including text or graphics data is 
transferred from a host computer to a printer. The 
printer develops the received data on band basis. When 
data processing to be performed by the printer is 
expected to fail due to shortage of the memory area 
size, the host computer cancels the data which has 
already teen sent to the printer, and develops the text or 
graphics data to form image data. The image data thus 
formed is sent to the printer. Image data is transferred in 
a hierarchical manner. Disclosed also is a method which 
makes it possible to eliminate as much as possible any 
data processing failure in the printer attributable to 
shortage of memory capacity. 
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Description 

BACKGROUND OF THE INVENTION 

FietiQf the. Indention 

The present invention relates to a printing appara- 
tus having a memory resource of a predetermined 
capacity and communicable with an information 
processing apparatus through a predetermined commu- 
nication medium. The invention also relates to an infor- 
mation processing apparatus communicable with such 
a printing apparatus, as well as to a printing system 
which has both a printing apparatus and an information 
processing apparatus of the types stated above. The 
invention in its further aspect pertains to a data process- 
ing method for use in such a printing apparatus, infor- 
mation processing apparatus or a printing system 
having both the printing and information processing 
apparatuses. The invention also is concerned with a 
storage medium storing a computer-readable program 
implementing such a data processing method. 

Still more particularly, the present invention relates 
to a printing apparatus which receives printing informa- 
tion from an information processing apparatus through 
a predetermined communication medium and which 
has a memory resource divided into a plurality of band 
areas in which the received printing information is 
image-developed so as to be printed, and relates also to 
such an information processing apparatus, as well as to 
a printing system which has the combination of such 
printing apparatus and information processing appara- 
tus. Furthermore, the invention pertains to data 
processing methods which are suitable for use in such 
printing apparatus, information processing apparatus or 
printing system. The invention also is concerned with a 
storage medium which stores a computer-readable pro- 
gram to be used in such a printing system. 

Description of the Related Arts 

In general, a page printer employed in a printing 
system of the type specified above deals with data on 
page basis. To this end, the page printer has a bit map 
memory of a size corresponding to one page of data. 
Document data sent from a host computer is dot-devel- 
oped on this bit mp memory and the printing is per- 
formed in accordance with the dot patterns developed 
on the one-page bit map. 

This type of printing system is necessarily expen- 
sive, due to the use of the bit map memory the size of 
which must be large enough to accommodate one-page 
data at the smallest. Under this circumstance, a method 
has been proposed in which one-page size is divided 
into a plurality of bands, e.g., 16 bands. According to 
this method, the document data transmitted from a host 
computer is converted into intermediate codes so as to 
be handled on band basis. The intermediate codes in 
each band is developed in a band memory having a 



capacity corresponding to the size of a bit map memory 
for one band. The printing is performed based on the 
dot data read from the band memory. 

ft will be seen that this method requires at least two 

5 band memories: namely, it is necessary to arrange such 
that, while dot data is being read from one band mem- 
ory for printing, the other band memory receives and 
develops next band of the dot data. 

According to this method, it is possible to optimize 

io the memory capacity which is necessary for the pur- 
pose of processing printing information, as will be 
understood from comparison between Fig. 1 1 A and Fig. 
1 1 B which show, respectively; memory resource alloca- 
tion employed in the method in which the printing infor- 

is rriation is developed on band basis arid memory 
resource allocation employed in the method in which 
printing information is developed on a one-page size bit 
map memory. 

ft will be seen that whilst the method employing 

20 one-page size bit map memory requires a total memory 
capacity of 6.5 MB in order to perform printing at 600 dpi 
on an A-4 size sheet as shown in Fig. 1 1 B, the method 
which employs an intermediate code memory in combi- 
nation with band memories requires only a small total 

25 memory capacity of 2 MB which is less than 1/3 of that 
necessitated in the method which uses one-page size 
bit map memory. 

The method employing intermediate code memory 
in combination with band memories, however, suffers 

30 from the following problem. In the memory resource 
allocation shewn in Fig. 1 1 B, the memory area of 1 MB 
size is allocated for intermediate codes, on an assump- 
tion that the printing is performed at 600 dpi. However, 
this memory area easily overflows with data when 

35 numerous intermediate codes are required due to com- 
plexity of document data, or when the whole page is 
occupied by image data which requires 4 MB at 600 dpi 
printing on size sheet. Consequently, the printing 
apparatus fails to print. This problem would be over- 
do come if the size of the memory area is increased, but 
such a solution leads to a rise of the costs of the appa- 
ratus due to use of expensive memory resource. 

Another problem encountered with page printer 
used in conventional printing apparatus is as follows. 

45 Basically, such a printer performs printing on page 
basis, so that, once the printing is started, it is not 
allowed to stop the printing haffway, i,e., until the print- 
ing of the page is completed. Thus, the page printer has 
had to be equipped with a memory of a size large 

so enough to accommodate dot image corresponding to 
data of one page. 

The use of a memory having a large storage capac- 
ity raises the price of the page printer. In order to obviate 
this problem, a method referred to as "band processing" 

55 has been proposed in which the data contained in one 
page is divided into a plurality of bands, while a plurality 
of band memories are preserved in the memory 
resource of the page printer. In operation, printing is 
performed by alternately and repeatedly using the band 
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memories such that, while printing is performed based 
on dot-devefoped image data read from one of the band 
memories, the next band data is dot-developed in the 
other band memory. 

The described band processing of printing informs- s 
tion, however, encounters with the following problem. 
Namely, die printing system relying upon this process- 
ing method inherently has a risk that the printing may 
unexpectedly fail, when the dot development cannot be 
finished before the delivery of data to the printer engine, 10 
due to complexity of the document, i.e., presence of too 
many characters or presence of graphics command, or 
when the amount of data exceeds the size of the area 
allocated in the memory resource for printing. In addi- 
tion, the printing also fails when a large volume of image is 
data is inputted, because the size of the memory 
resource of the printer is too large to accommodate 
such a big volume of image data. 

In the meantime, the method which employs a 
memory for storing full one-page dot image is inevitably 20 
expensive, due to the use of such a memory having a 
large size. In addition, this type of method is disadvan- 
tageous in that the throughput of the printer is reduced 
due to the fact that development of one-page document 
data cannot be performed until the delivery of the whole 2s 
dot data of the preceding one page to the printer engine 
is completed. For instance, when the page-based docu- 
ment data delivered to the page printer contains such a 
command as to cause the printer to draw a vertical line 
from the top to the bottom of a page, vacant areas are 30 
formed in the bit map of the memory. However, it is not 
allowed to develop the next page data until the vertical 
line data is delivered to the printer engine, despite the 
presence of such vacant areas. 

35 

SUMMARY OF THE INVENTION 

It is an object of the present invention to overcome 
the above-described problems of the known arts, by 
providing in its first to fifteenth aspects an improved 40 
printing apparatus, an information processing appara- 
tus, a printing system, a data processing for use in a 
printing apparatus or printing system, and a storage 
medium storing a computer-readable program. 

According to the invention, printing information from 45 
a host computer as an information processing appara- 
tus is converted into intermediate code information so 
as to enable printing on band basis, and the intermedi- 
ate code information thus obtained are stored in a pre- 
determined area preserved in a memory resource of a so 
printing apparatus. When the size of the intermediate 
codes exceeds the size of the storage area, the inter- 
mediate code information is suitably processed so as to 
form a vacancy in the memory, thereby making it possi- 
ble to 6tore the entire one-page intermediate code infor- 55 
mation in the memory resource, without requiring 
expansion of the memory resource. 

According to the first aspect of the present inven- 
tion, there is provided a printing apparatus communica- 



ble with an information processing apparatus through a 
predetermined communication medium, comprising: 
first conversion means for converting page-basis print- 
ing information received from the information process- 
ing apparatus into predetermined intermediate code 
information, the conversion being executed on a prede- 
termined band basis; first storage means for storing, in 
a first storage area of a memory resource, the interme- 
diate code information obtained through conversion per- 
formed by the first conversion means; second 
conversion means for converting the intermediate code 
information into image data on a predetermined band 
basis; second storage means for storing, in a second 
storage area of the memory resource, a plurality of 
bands of the image data obtained through conversion 
performed by the second conversion means; first judg- 
ing means for judging whether or not the intermediate 
code information corresponding to one page has been 
stored in the first storage area; and first memory control 
means operative based on the result of judgment con- 
ducted by the first judging means so as to cause the 
second conversion means to convert the intermediate 
code information stored in the first storage area on the 
predetermined band basis into image and to develop 
the image in the second storage area, thereby forming a 
vacant area in the first storage area. 

In accordance with the second aspect of the 
present invention, the printing apparatus of the first 
aspect further comprises: second memory control 
means operative after the preservation of the vacant 
area by the first memory control means and operative 
based on the result of the judgment performed by the 
first judging means, so as to cause the second conver- 
sion means to convert into image the intermediate code 
information of a band which does not contain image 
data from among the bands of intermediate code infor- 
mation stored in the first storage area, and to develop 
the image into the second storage area; compression 
means for compressing the output information image- 
developed by the second memory control means into a 
predetermined volume, thereby generating compressed 
output information; and third memory control means for 
causing the first storage area to store the compressed 
output information generated by the compression 
means. 

According to the third aspect of the present inven- 
tion, there is provided an information processing appa- 
ratus communicable with a printing apparatus through a 
predetermined communication medium, comprising: 
transfer means for transferring to the printing apparatus 
the page printing information except for image data in 
the page; inquiry means for inquiring, after the data 
transfer performed by the transfer means, about the size 
of vacancy in an intermediate code information storage 
area preserved in a memory resource of the printing 
apparatus; and transfer control means for comparing 
the size of the image data with the size of the vacancy 
informed by the printing apparatus in response to the 
inquiry made by the inquiry means, and for controlling 
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the size of the image data to be transferred, based on 
the result of the comparison. 

In accordance with the fourth aspect of the present 
invention, the transfer control means, when judging that 
the size of the image data exceeds the size of vacancy, s 
compresses the image data so as to reduce the size of 
the image data to be transferred. 

According to a fifth aspect of the present invention, 
there is provided a printing apparatus communicable 
with an information processing apparatus through a pre- 10 
determined communication medium, comprising: first 
conversion means for converting page-basis printing 
infcttrn&tion r^ 

apparatus into predetermined intermediate code infor- 
mation, the conversion being executed on a predeter- is 
mined band basis; first storage means for storing, in a 
first storage area of a memory resource, the intermedi- 
ate code information obtained through conversion per- 
formed by the first conversion means; second 
conversion means for converting the intermediate code 20 
information into image data on a predetermined band 
basis; second storage means for storing, in a second 
storage area of the memory resource, a plurality of 
bands of the image data obtained through conversion 
performed by the second conversion means; and 25 
informing means for informing the information process- 
ing apparatus of the size of vacancy formed in the first 
storage area after conversion performed by the first 
conversion means, in response to an inquiry made by 
the information processing apparatus about the 30 
vacancy size. 

According to the sixth aspect of the present inven- 
tion, there is provided a printing system comprising an 
information processing apparatus and a printing appa- 
ratus communicable with each other through a prede- 35 
termined communication medium, wherein the printing 
apparatus comprises: first conversion means for con- 
verting page-basis printing information received from 
the information processing apparatus into predeter- 
mined intermediate code information, the conversion 40 
being executed a on predetermined band basis; first 
storage means for storing, in a first storage area of a 
memory resource, the intermediate code information 
obtained through conversion performed by the first con- 
version means; second conversion means for convert- 4$ 
ing the intermediate code information into image data 
on predetermined band basis; second storage means 
for storing, in a second storage area of the memory 
resource, a plurality of bands of the image data 
obtained through conversion performed by the second so 
conversion means; and informing means for informing 
the information processing apparatus of the size of 
vacancy formed in the first storage area after conver- 
sion performed by the first conversion means, in 
response to an inquiry made by the information ss 
processing apparatus about the vacancy size; and 
wherein the information processing apparatus com- 
prises: transfer means for transferring to the printing 
apparatus the page printing information except for 



image data in the page; inquiry means for inquiring, 
after the data transfer performed by the transfer means, 
about the size of vacancy in an intermediate code infor- 
mation storage area preserved in the memory resource 
of the printing apparatus; and transfer control means for 
comparing the size of the image data with the size of the 
vacancy informed by the printing apparatus in response 
to the inquiry made by the inquiry means, and for con- 
trolling the size of the image data to be transferred, 
based on the result of the comparison. 

In accordance with the seventh aspect of the 
present invention, the transfer control means, when 
judging that the size of the image data exceeds the size 
of vacancy, compresses the image data so as to reduce 
the size of the image data to be transferred. 

According to the eighth aspect of the present inven- 
tion, there is provided a data processing method for use 
in a printing apparatus communicable with an informa- 
tion processing apparatus through a predetermined 
communication medium, the method comprising: a first 
converting step for converting page-basis printing infor- 
mation received from the information processing appa- 
ratus into predetermined intermediate code information, 
the conversion being executed on a predetermined 
band basis; a first storing step for storing, in a first stor- 
age area preserved in a memory resource, the interme- 
diate code information obtained through the conversion; 
a second converting step for converting the intermedi- 
ate code information stored in the first storage area into 
image data on a predetermined band basis; a second 
storing step for storing, in a second storage area pre- 
served in tiie memory resource, a plurality of bands of 
the image data obtained through the conversion per- 
formed in the second converting step; a first judging 
step for judging whether or not the intermediate code 
information corresponding to one page has been stored 
in the first storage area; and a third storing step con- 
ducted based on the result of judgment conducted by 
the first judging means, so as to cause the intermediate 
code information stored on the predetermined band 
basis in the first storage area to be developed into 
image in the second storage area, thereby preserving 
vacant area in the first storage area, and to store subse- 
quent intermediate code data into the vacant area. 

In accordance with the ninth aspect of the present 
invention, the data processing method of the eighth 
aspect further comprises: a second judging step con- 
ducted after storage of the subsequent intermediate 
code information in the vacant area, so as to judge 
whether or not the intermediate code information corre- 
sponding to one page has been stored in the first stor- 
age area; a fourth storing step conducted based on the 
result of the judgment performed in the second judging 
step, so as to develop into image the intermediate code 
information of a band which does not contain image 
data from among the bands of intermediate code infor- 
mation stored in the first storage area, and to store the 
developed image in the second storage area; a com- 
pressing step for compressing the image-developed 



4 



7 



EP0 801357 A2 



8 



output information into a predetermined volume, 
thereby generating compressed output information; and 
a fifth storing step for storing the compressed output 
information in the first storage area. 

According to the tenth aspect of the present inven- 
tion, there is provided a data processing method for use 
in a printing system comprising an information process- 
ing apparatus and a printing apparatus communicable 
with each other through a predetermined communica- 
tion medium, the method comprising: a first transferring 
step for transferring first printing information formed by 
removing image data from one-page printing informa- 
tion to be transferred; a first converting step for convert- 
ing, on a predetermined band basts, the first printing 
information received from the information processing 
apparatus into a predetermined intermediate code infor- 
mation; a first storing step for storing the intermediate 
code information obtained through the conversion in a 
first storage area preserved in a memory resource; and 
an informing step for informing, after the storage of the 
intermediate code information in the first storage area, 
the information processing apparatus of the size of 
vacancy in the first storage area, in response to an 
inquiry given by the information processing apparatus. 

In accordance with the eleventh aspect of the 
present invention, the data processing method further 
comprises: judging step for comparing the size of the 
image data to be transmitted with the size of vacancy 
informed by the printing apparatus; reducing step for 
reducing the size of the image data to be transferred 
based on the result of the judgment; and a second 
transferring step for transferring the reduced image data 
to the printing apparatus. 

According to the twelfth aspect of the present inven- 
tion, there is provided storage medium storing a compu- 
ter-readable program which comprises: a first 
converting step for converting page-basis printing infor- 
mation received from an information processing appa- 
ratus into predetermined intermediate code information, 
the conversion being executed on a predetermined 
band basis; a first storing step for storing, in a first stor- 
age area preserved in a memory resource, the interme- 
diate code information obtained through the conversion; 
a second converting step for converting the intermedi- 
ate code information stored In the first storage area into 
image data on a predetermined band basis; a second 
storing step for storing, in a second storage area pre- 
served in the memory resource, a plurality of bands of 
the image data obtained through the conversion per- 
formed in the second converting step; a first judging 
step for judging whether or not the intermediate code 
information corresponding to one page has been stored 
in the first storage area; and a third storing step con- 
ducted based on the result of judgment conducted by 
the first judging means, so as to cause the intermediate 
code information stored on the predetermined band 
basis in the first storage area to be developed into 
image in the second storage area, thereby preserving 
vacant area in the first storage area, and to store subse- 



quent intermediate code data into the vacant area. 

According to the thirteenth aspect of the present 
invention, there is provided a storage medium storing a 
computer-readable program, wherein the computer- 

s readable program further comprises: a second judging 
step conducted after storage of the subsequent inter- 
mediate code information in the vacant area, so as to 
judge whether or not the intermediate code information 
corresponding to one page has been stored in the first 

10 storage area; a fourth storing step conducted based on 
the result of the judgment performed in the second judg- 
ing step, so as to develop into image the intermediate 
code information of a band which does not contain 
image data from among the bands of intermediate code 

is information stored in the first storage area, and to store 
the developed image in the second storage area; a 
compressing step for compressing the image-devel- 
oped output information into a predetermined volume, 
thereby generating compressed output information; and 

20 a fifth storing step for storing the compressed output 
information in the first storage area. 

According to the fourteenth aspect of the present 
invention, there is provided a storage medium storing a 
computer-readable program, the computer-readable 

25 program comprising: a first transferring step for transfer- 
ring first printing information formed by removing image 
data from one-page printing information to be trans- 
ferred; a first converting step for converting, on a prede- 
termined band basis, the first printing information 

30 received from the information processing apparatus into 
a predetermined intermediate code information; a first 
storing step for storing the intermediate code informa- 
tion obtained through the conversion in a first storage 
area preserved in a memory resource; and an informing 

35 step for informing, after the storage of the intermediate 
code information in the first storage area, the informa- 
tion processing apparatus of the size of vacancy in the 
first storage area, in response to an inquiry given by the 
information processing apparatus. 

40 According to the fifteenth aspect of the present 
invention, there is provided a storage medium storing a 
computer-readable program according to Claim 14, 
wherein the computer-readabl e program further com- 
prises: judging step for comparing the size of the image 

45 data to be transmitted with the size of vacancy informed 
by the printing apparatus; a reducing step for reducing 
the size of the image data to be transferred based on 
the result of the judgment; and a second transferring 
step for transferring the reduced image data to the print- 
so ing apparatus. 

It is also an object of the present invention to pro- 
vide, in its sixteenth to thirty-ninth aspects, an improved 
printing apparatus, an information processing appara- 
tus, a printing system, a data processing for use in a 

55 printing apparatus or printing system, and a storage 
medium storing a computer-readable program. Accord- 
ing to these aspects of the invention, when the printing 
information transferred from a host computer as an 
information processing apparatus cannot be processed 



5 



9 



EP0 801 357 A2 



10 



due to restriction in the size of the printing information 
area allocated in a printer memory resource, the print- 
ing information is developed into image data by the 
information processing apparatus, not by the printing 
apparatus, and the thus developed image data is trans- s 
ferred to the printing apparatus, whereby printing infor- 
mation which otherwise may fail to be printed due to 
restriction in the memory resource allocation can be 
printed as much as possible. At the same time, in these 
aspects of the invention, image data from a host compu- ro 
ter as the information processing apparatus is trans- 
ferred to a printer in a stepped manner depending on 
the size of the image data. When the total image data 
size exceeds the size of the image area allocated in the 
printer memory resource, the printer performs restora- is 
tion of the original image data based on the amount of 
the image data which has already been received by the 
printer. The printer then performs printing of the 
restored image data, whereby the original image data 
can be processed at high image quality as possible, 20 
even when the total size of the image data exceeds the 
size of the image area allocated in the memory 
resource. 

More specifically, according to a sixteenth aspect of 
the present invention, there is provided an information 25 
processing apparatus capable of performing, through a 
predetermined communication medium, bare! commu- 
nication with a printing apparatus having a memory 
resource divided to provide band areas each of which 
being capable of developing an image therein, the infor- 30 
mation processing apparatus comprising: developing 
means for acquiring memory resource use status infor- 
mation delivered by the printing apparatus and for 
developing printing information which has been trans- 
ferred to the printing apparatus into image data of a 35 
form which can be outputted by the printing apparatus; 
and transfer control means for transferring the image 
data developed by the developing means to the printing 
apparatus. 

In accordance with the seventeenth aspect of the 40 
present invention, the information processing apparatus 
of the sixteenth aspect further comprises: data process- 
ing means for acquiring information concerning image 
data development area size allocated in the memory 
resource of the printing apparatus, comparing based on 45 
the acquired information the image data development 
area size with the total size of the image data to be 
transferred, and for adjusting the size of the image data 
to be transferred to the printing apparatus based on the 
result of the comparison, thereby generating transfer so 
data to be transferred by the transfer control means. 

In accordance with the eighteenth aspect of the 
present invention, the transfer control means transfers 
the image data in a dividing manner in a plurality of 
transfer cycles. 55 

In accordance with the nineteenth aspect of the 
present invention, the transfer control means suspends 
the transfer of image data to the printing apparatus, 
depending on the memory resource use status aoquired 



from the printing apparatus during the dividing transfer 
of the image data. 

In accordance with the twentieth aspect of the 
present invention, the data processing means extracts 
non-overlapping pixel data in a stepping manner from 
the image data and generates the transfer data based 
on the extracted pixel data. 

According to the twenty-first aspect of the present 
invention, there is provided a printing apparatus com- 
municable with an information processing apparatus 
through a predetermined communication medium, com- 
prising: first storage means for dividing printing informa- 
tion received from the information processing apparatus 
into a plurality of bands of data and for storing the bands 
of date; and first informing means for informing the infor- 
mation processing apparatus of the status of use of the 
first storage means. 

According to the twenty-second aspect of the 
present invention, there is provided a printing apparatus 
communicable with an information processing appara- 
tus through a predetermined communication medium, 
comprising: compression means for compressing, in 
accordance with a predetermined compression proto- 
col, image data received from the information process- 
ing apparatus; second storage means for storing the 
compressed image data formed by the compression 
means; expansion means for expanding, in accordance 
with a predetermined expansion protocol, the com- 
pressed image data stored in the second storage 
means; and printing means for printing the image data 
which has been expanded by the expansion means. 

fn accordance wfth the third aspect of the present 
invention, the printing apparatus further comprises sec- 
ond informing means for informing the information 
processing apparatus of the status of use of the second 
storage means. 

In accordance with the twenty-fourth aspect of the 
present invention, the printing apparatus further com- 
prises: interpolation means for judging the state of 
development of the compressed image in the second 
storage means and for conducting a predetermined 
interpolation processing on the image data expanded 
by the expansion means, thereby restoring the image 
data. 

According to a twenty-fifth aspect of the present 
invention, there is provided a printing system compris- 
ing an information processing apparatus and a printing 
apparatus having a memory resource divided to provide 
band areas each of which being capable of developing 
an image therein, the information processing apparatus 
and the printing apparatus being capable of band-com- 
municating with each other through a predetermined 
communication medium, wherein the information 
processing apparatus comprises: developing means for 
acquiring memory resource use status information 
delivered by the printing apparatus and for developing 
printing information which has been transferred to the 
printing apparatus into image data of a form which can 
be outputted by the printing apparatus; and transfer 
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control means for transferring the image data developed 
by the developing means to the printing apparatus; and 
wherein the printing apparatus comprises: first storage 
means for dividing printing information received from 
the information processing apparatus into a plurality of $ 
bands of data and for storing the bands of data; first 
informing means for informing the information process- 
ing apparatus of the status of use of the first storage 
means; compression means for compressing, in 
accordance with a predetermined compression proto- w 
col, image data received from the information process- 
ing apparatus; second storage means for storing the 
corrpressed image data formed by the compression 
means; expansion means for expanding, in accordance 
with a predetermined expansion protocol, the com- 15 
pressed image data stored in the second storage 
means; and printing means for printing the image data 
which has been expanded by the expansion means. 

In accordance with the twenty-sixth aspect of the 
present invention, the information processing apparatus 20 
comprises: data processing means for acquiring infor- 
mation concerning image data development area size 
allocated in the memory resource of the printing appa- 
ratus, comparing based on the acquired information the 
image data development area size with the total size of 25 
the image data to be transferred, and for adjusting the 
size of the image data to be transferred to the printing 
apparatus based on the result of the comparison, 
thereby generating transfer data to be transferred by the 
transfer control means. 30 

In accordance with the twenty-seventh aspect of 
the present invention, the transfer control means trans- 
fers the image data in a dividing manner in a plurality of 
transfer cycles. 

In accordance with the twenty-eighth aspect of the 35 
present invention, the transfer control means suspends 
the transfer of image data to the printing apparatus, 
depending on the memory resource use status acquired 
from the printing apparatus during the dividing transfer 
of the image data, while the printing apparatus further 40 
comprises second informing means for informing the 
information processing apparatus of the status of use of 
the second storage means. 

In accordance with the twenty-ninth aspect of the 
present invention, the data processing means extracts 45 
non-overlapping pixel data in a stepping manner from 
the image data and generates the transfer data based 
on the extracted pixel data, white the printing apparatus 
further comprises interpolation means for judging the 
state of development of the corrpressed image in the so 
second storage means and for conducting a predeter- 
mined interpolation processing on the image data 
expanded by the expansion means, thereby restoring 
the image data. 

According to the thirtieth aspect of the present 55 
invention, there is provided a data processing method 
for use in an information processing apparatus capable 
of performing, through a predetermined communication 
medium, band communication with a printing apparatus 



having a memory resource divided to provide band 
areas each of which being capable of developing an 
image therein, the method comprising: a developing 
step for acquiring memory resource use status informa- 
tion delivered by the printing apparatus and for develop- 
ing printing information which has been transferred to 
the printing apparatus into image data of a form which 
can be outputted by the printing apparatus; and a first 
transferring step for transferring the image data devel- 
oped by the developing means to the printing appara- 
tus. 

In accordance with the thirty-first aspect of the 
present invention; the data processing method further 
comprises: a data processing step for acquiring infor- 
mation concerning image data development area size 
allocated in the memory resource of the printing appa- 
ratus, comparing based on the acquired information the 
image data development area size with the total size of 
the image data to be transferred, and for adjusting the 
size of the image data to be transferred to the printing 
apparatus based on the result of the comparison, 
thereby generating transfer data to be transferred; and a 
second transferring step for transferring the transfer 
data in a dividing manner in a plurality of transfer cycles. 

According to the thirty-second aspect of the present 
invention, there is provided a data processing method 
for use in printing apparatus communicable with an 
information processing apparatus through a predeter- 
mined communication medium, the method comprising: 
first storing step for dividing printing information 
received from the information processing apparatus into 
a plurality of bands of data and for storing the bands of 
data in first storage means; and first informing step for 
informing the information processing apparatus of the 
status of use of the first storage means. 

According to the thirty-third aspect of the present 
invention, there is provided a data processing method 
for use in printing apparatus communicable with an 
information processing apparatus through a predeter- 
mined communication medium, the method comprising: 
a compressing step for compressing, in accordance 
with a predetermined compression protocol, image data 
received from the information processing apparatus; a 
second storing step for storing the compressed image 
data formed in the compressing step in a second stor- 
age means; a second informing step for informing the 
information processing apparatus of the status of use of 
the second storage means; an expanding step for 
expanding, in accordance with a predetermined expan- 
sion protocol, the compressed image data stored in the 
second storage means; and a printing step for printing 
the image data which has been expanded by the expan- 
sion means. 

In accordance with the thirty-fourth aspect of the 
present invention, the data processing method further 
comprises an interpolating step for judging the state of 
development of the compressed image in the second 
storage means and for conducting a predetermined 
interpolation processing on the image data expanded 
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by the expansion means, thereby restoring the image 
data. 

According to the thirty-fifth aspect of the present 
invention, there is provided a storage medium storing a 
computer-readable program, the computer-readable s 
program comprising: a developing step for acquiring 
memory resource use status information delivered by 
the printing apparatus and for developing printing infor- 
mation which has been transferred to the printing appa- 
ratus into image data of a form which can be outputted 10 
by the printing apparatus; and a first transfer step for 
transferring the Image data developed by the develop- 
ing means to the printing apparatus. 

In accordance with the thirty-sixth aspect of the 
present invention, the compeer-readable program fur- is 
ther comprises: a data processing step for acquiring 
information concerning image data development area 
size allocated in the memory resource of the printing 
apparatus, comparing based on the acquired informa- 
tion the image data development area size with the total 20 
size of the image data to be transferred, and for adjust- 
ing the size of the image data to be transferred to the 
printing apparatus based on the result of the compari- 
son, thereby forming transfer data to be transferred; and 
a second transferring step for transferring the transfer 25 
data in a dividing manner in a plurality of transfer cycles. 

In accordance with the thirty-seventh aspect of the 
present invention, the computer-readable program fur- 
ther comprises: first storing step for dividing printing 
information received from the information processing so 
apparatus into a plurality of bands of data and for stor- 
ing the bands of data in first storage means; and first 
informing step for informing the information processing 
apparatus of the status of use of the first storage 
means. 35 

According to the thirty-eighth aspect of the present 
invention, there is provided a storage medium storing a 
computer-readable program, wherein the program com- 
prises: a compressing step for compressing, in accord- 
ance with a predetermined compression protocol, 40 
image data received from the information processing 
apparatus; a second storing step for storing the com- 
pressed image data formed in the compressing step in 
a second storage means; a second informing step for 
informing the information processing apparatus of the 45 
status of use of the second storage means; an expand- 
ing step for expanding, in accordance with a predeter- 
mined expansion protocol, the compressed image data 
stored in the second storage means; and a printing step 
for printing the image data which has been expanded by so 
the expansion means. 

In accordance with the thirty-ninth aspect of the 
present invention, the computer-readable program fur- 
ther comprises an interpolating step for judging the 
state of development of the compressed image in the ss 
second storage means and for conducting a predeter- 
mined interpolation processing on the image data 
expanded by the expansion means, thereby restoring 
the image data. 



As described at the beginning, in the printing appa- 
ratus in accordance with the first aspect of the present 
invention, the first judging means judges whether or not 
the intermediate code information corresponding to one 
page has been stored in the first storage area, while the 
first memory control means operative based on the 
result of judgment conducted by the first judging means 
so as to cause the second conversion means to convert 
the intermediate code information stored in the first stor- 
age area on the predetermined band basis into image 
and to develop the image in the second storage area, 
thereby forming a vacant area in the first storage area. 
Therefore, even when the printing information received 
from the information processing apparatus is too large 
to be stored in the first storage area allocated in the 
memory resource, the whole one-page printing informa- 
tion from the information processing apparatus can be 
received and stored in the form of intermediate code 
information by making an effective use of the second 
storage area. 

According to the second aspect of the invention, 
after the preservation of the vacant area by the first 
memory control means, the second memory control 
means operates based on the result of the judgment 
performed by the first judging means, so as to cause the 
second conversion means to convert into image the 
intermediate code information of a band which does not 
contain image data from among the bands of intermedi- 
ate code information stored in the first storage area, and 
to develop the image into the second storage area. 
Then, the compression means compresses the image- 
developed output information into a predetermined vol- 
ume, thereby generating compressed output informa- 
tion. Then, the third memory control means for causes 
the first storage area to store the compressed output 
information generated by the compression means. In 
operation, the intermediate code information of the 
bands stored in the first storage area is image-devel- 
oped through the second storage area and again stored 
in the first storage area. If full one-page intermediate 
code information cannot be stored in the first storage 
area despite such a technique, the compression means 
operates to compress the image-developed output 
information, so that full one-page printing information 
can be stored in the form of combination of predeter- 
mined intermediate codes and image data. 

According to the third aspect, after the transfer to 
the printing apparatus of page printing information 
except for image data in the page performed by the 
transfer means, the inquiry means inquires about the 
size of vacancy in an intermediate code information 
storage area preserved in a memory resource of the 
printing apparatus. Then, the transfer control means 
compares the size of the image data with the size of the 
vacancy informed by the printing apparatus in response 
to the inquiry made by the inquiry means, and controls 
the size of the image data to be transferred, based on 
the result of the comparison. It is therefore possible to 
control the size of the image data to be transferred, in 
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accordance with the size of the vacancy in the memory 
resource of the printing apparatus, in advance of the 
transfer. 

According to the fourth aspect, the transfer control 
means, when judging that the size of the image data 
exceeds the size of vacancy, compresses the image 
data so as to reduce the size of the image data to be 
transferred. It is therefore possible to store the trans- 
ferred image data without fail in the limited area of 
vacancy in the memory resource. 

According to the fifth aspect, the informing means 
informs the information processing apparatus of the 
size of vacancy formed in the first storage area after 
conversion performed by the first conversion means, in 
response to an inquiry made by the information 
processing apparatus about the vacancy size. The infor- 
mation processing apparatus, therefore, can know the 
size of the vacancy in the first storage area which stores 
the intermediate code information corresponding to the 
printing information other than image data. 

According to the sixth aspect the informing means 
informs the information processing apparatus of the 
size of vacancy formed in the first storage area after 
conversion performed by the first conversion means, in 
response to an inquiry made by the information 
processing apparatus about the vacancy size, so that 
the information processing apparatus can know the size 
of the vacancy in the first storage area which stores the 
intermediate code information corresponding to the 
printing information other than image data. Meanwhile, 
the transfer control means, when it is judged that the 
size of the vacancy is exceeded by the size of the image 
data, operates to adjust the size of the image data to be 
transferred. It is therefore possible to store the image 
data without fail, even when the size of the vacant area 
formed in the memory resource of the printing appara- 
tus is limited. 

According to the seventh aspect the transfer con- 
trol means, when it is judged that the size of the vacancy 
is exceeded by the size of the image data, operates to 
compress the image data to a predetermined size, thus 
reducing the size of the image data to be transferred. It 
is therefore possible to store the image data without fail, 
even when the size of the vacant area formed in the 
memory resource of the printing apparatus is limited. 

According to the eighth aspect, a judgment is con- 
ducted as to whether or not the intermediate code infor- 
mation corresponding to one page has been stored in 
the first storage area and, thereafter, a step is executed 
based on the result of judgment so as to cause the 
intermediate code information stored on the predeter- 
mined band basis in the first storage area to be devel- 
oped into image in the second storage area, thereby 
preserving vacant area in the first storage area, 
whereby the subsequent intermediate code data can be 
stored in the vacant area formed in the first storage 
area. Therefore, even if the size of the received one- 
page printing information is too large to be stored in the 
first storage area, it is possible to store full one-page 



printing information in the form of intermediate code 
information, by making use of the second storage area 
preserved in the memory resource. 

According to ninth aspect, after storage of the sub- 

5 sequent intermediate code information in the vacant 
area, judgment is conducted as to whether or not the 
intermediate code information corresponding to one 
page has been stored in the first storage area. Then, 
based on the result of the judgment, the intermediate 

10 code information of a band which does not contain 
image data, from among the bands of intermediate 
code information stored in the first storage area, is 
image-developed and stored in the second storage 
area. The image-developed output information is then 

1$ compressed into a predetermined volume, whereby 
compressed output information i6 produced. The com- 
pressed output information is then stored in the fast 
storage area. In operation, the intermediate code infor- 
mation of the bands stored in the first storage area is 

20 image-developed through the second storage area and 
again stored in the first storage area. H full one-page 
intermediate code information cannot be stored in the 
first storage area despite such a technique, the com- 
pression means operates to compress the image-devel- 

25 oped output information, so that full one-page printing 
information can be stored in the form of combination of 
predetermined intermediate codes and image data. 

According to the tenth aspect, a first transferring 
step is executed for transferring first printing information 

so formed by removing image data from one-page printing 
information to be transferred, followed by execution of a 
first converting step for converting, on a predetermined 
band basis, the first printing information received from 
the information processing apparatus into a predeter- 

35 mined intermediate code information. The intermediate 
code information obtained through the conversion is 
stored in the first storage area preserved in the memory 
resource. After the storage of the intermediate code 
information in the first storage area, the information 

40 processing apparatus is informed of the size of vacancy 
in the first storage area, in response to an inquiry given 
by the information processing apparatus. Therefore, the 
information processing apparatus can know the size of 
the vacant space in the first storage area which stores 

45 the intermediate code information corresponding to the 
printing information other than the image data. 

According to the eleventh aspect, a judging step is 
executed to compare the size of the image data to be 
transmitted with the size of vacancy informed by the 

so printing apparatus, followed by the reducing step for 
reducing the size of the image data to be transferred 
based on the result of the judgment. The image data of 
the thus reduced size is transferred to the printing appa- 
ratus. It is therefore possible to store without fail the 

55 transferred image data even when the vacant area 
formed in the memory resource of the printing appara- 
tus is limited. 

According to the twelfth aspect, a storage medium 
stores a program which includes a step of performing a 
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judgment as to whether or not the intermediate code 
information corresponding to one page has been stored 
in the first storage area, and a subsequent step con- 
ducted based on the result of judgment conducted by 
the first judging means so as to cause the intermediate 5 
code information stored on the predetermined band 
basis in the first storage area to be developed into 
image in the second storage area, thereby preserving 
vacant area in the first storage area, and to store subse- 
quent intermediate code data into the vacant area. 10 
When this program is executed by a computer loaded 
with this storage medium, printing information of one 
page from the information processing apparatus can be 
stored in the form of intermediate code information by 
making effective use of the second storage area in the / 5 
memory resource 

According to the thirteenth aspect a storage 
medium stores a program which has the steps of: judg- 
ing, after storage of the subsequent intermediate code 
information in the vacant area, whether or not the inter- 20 
mediate code information corresponding to one page 
has been stored in the first storage area; developing, 
based on the result of the judgment performed in the 
second judging step, into image the intermediate code 
information of a band which does not contain image 2s 
data from among the bands of intermediate code infor- 
mation stored in the first storage area, and to store the 
developed image in the second storage area; com- 
pressing the image<Jevetoped output information into a 
predetermined volume, thereby generating compressed 30 
output information; and storing the compressed output 
information in the first storage area. This storage 
medium is loaded on a computer so as to be read and 
executed by the computer. In operation, the intermedi- 
ate code information of the bands stored in the first stor- 35 
age area is image-developed through the second 
storage area and again stored in the first storage area. 
Even in the event that full one-page intermediate code 
information cannot be stored in the first storage area 
despite such a technique, the computer-readable pro- 40 
gram operates to compress the image-developed out- 
put information, so that full one-page printing 
information can safely be stored in the form of combina- 
tion of predetermined intermediate codes and image 
data. 45 

According to the fourteenth aspect, a storage 
medium stores a conputer-readable program for exe- 
cuting steps of transferring first printing information 
formed by removing image data from one-page printing 
information to be transferred, converting, on a predeter- so 
mined band basis, the first printing information received 
from the information processing apparatus into a prede- 
termined intermediate code information, storing the 
intermediate code information obtained through the 
conversion in a first storage area preserved in a mem- 55 
ory resource, and informing, after the storage of the 
intermediate code information in the first storage area, 
the information processing apparatus of the size of 
vacancy in the first storage area, in response to an 



inquiry given by the information processing apparatus. 
The program is read and executed by a computer 
loaded with this storage medium, so that the information 
processing apparatus can know the size of the vacant 
area available in the first storage area which stores 
intermediate code information corresponding to the 
printing information other than the image data. 

According to the fifteenth aspect, a storage medium 
stores a computer-readable program which executes 
the steps of comparing the size of the image data to be 
transmitted with the size of vacancy informed by the 
printing apparatus, reducing the size of the image data 
to be transferred based on the resort of the judgment, 
and a second transferring step for transferring the 
reduced image data to the printing apparatus. This pro- 
gram is read and executed by a computer loaded with 
the storage medium, so that the image data to be trans- 
ferred is safely received and stored even in a limited 
area of vacancy available in the memory resource. 

Thus, according to the first to fifteenth aspect of the 
present invention, it is possible to eliminate any unex- 
pected printing failure attributable to overflow of the 
memory without requiring expansion of the memory 
resource, thus ensuring safe printing of printing informa- 
tion sent form a host apparatus, despite any complexity 
of information. 

According to the sixteenth aspect of the present 
invention, the developing means acquires memory 
resource use status information delivered by the print- 
ing apparatus and develops printing information which 
has been transferred to the printing apparatus into 
image data of a form which can be outputted by the 
printing apparatus. The transfer control means transfers 
the image data developed by the developing means 
again to the printing apparatus. Therefore, when the 
printing information transferred from the information 
processing apparatus cannot be processed due to 
restriction in the printing information storage area allo- 
cated in the memory resource of the printing apparatus, 
the printing information is developed into image data by 
the information processing apparatus before the trans- 
fer to the printing apparatus. Thus, the printing appara- 
tus receives the printing information in the form of image 
data, so that it can directly and safely print the printing 
information, even if the original printing information can- 
not be processed due to restriction in the storage area 
allocated in the memory resource. 

According to the seventeenth aspect, data process- 
ing means acquires information concerning develop- 
ment area size allocated in the memory resource of the 
printing apparatus, and compares based on the 
acquired information the image data development area 
size with the total size of the image data to be trans- 
ferred. The data processing means then adjusts the 
size of the image data to be transferred to the printing 
apparatus based on the result of the comparison, 
thereby generating transfer data to be transferred by the 
transfer control means. Thus, when the size of the 
image data from the information processing apparatus 
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exceeds the size of the image storage area allocated in 
the memory resource of the printing apparatus, the 
image data size is adjusted so that the image data can 
safely be stored in the image data area allocated in the 
memory resource of the printing apparatus, before the $ 
image data is transferred to the printing apparatus. 

According to the eighteenth aspect, the transfer 
control means transfers the image data in a dividing 
manner in a plurality of transfer cycles. Therefore, when 
the size of the image data from the information process- w 
ing apparatus exceeds the size of the image area allo- 
cated in the memory resource of the printing apparatus, 
the Image data to be transferred to the printing appara- 
tus is adjusted by being divided so a to be transferred in 
a plurality of cycles. Therefore/the printing apparatus is 
can receive image data which can restore the whole 
original image data, without causing overflow of the 
image storage area allocated for the memory resource. 

According to nineteenth aspect, the transfer control 
means suspends the transfer of image data to the print- 20 
ing apparatus, depending on the memory resource use 
status acquired from the printing apparatus during the 
dividing transfer of the image data. Therefore, the trans- 
fer of the image data to the printing apparatus is sus- 
pended whenever the size of the image data to be 25 
transferred from the information processing apparatus 
exceeds the size of the image storage area allocated in 
the memory resource of the printing apparatus, ft is thus 
possible to prevent overflow of the image storage area 
in the memory resource which otherwise may occur due 30 
to transfer of excessively large size of image data to the 
printing apparatus. 

According to the twentieth aspect, the data 
processing means extracts non-overlapping pixel data 
in a stepping manner from the image data and gener- 35 
ates the transfer data based on the extracted pixel data. 
It is therefore possible to transfer image data which can 
restore the whole image to the printing apparatus in a 
stepped manner, while avoiding overlapping, without 
causing the image storage area allocated in the mem- ao 
ory resource of the printing apparatus to overflow with 
the image data coming from the information processing 
apparatus. Consequently, it is possible to transfer image 
data which can approximate the whole image as much 
as possible, without causing overflow of the image stor- as 
age area. 

According to the twenty-first aspect, a first storage 
means divides printing information received from the 
information processing apparatus into a plurality of 
bands of data and stores the bands of data therein, ami so 
the first informing means informs the information 
processing apparatus of the status of use of the first 
storage means. Therefore, the information processing 
apparatus is informed of any risk of printing information 
processing failure which may occur due to restriction in ss 
the size of the storage area allocated in the memory 
resource of the printing apparatus. Namely, the informa- 
tion processing apparatus can know, in advance of com- 
pletion of the transfer of the printing information, the risk 



of overflow of the storage area allocated in the memory 
resource. 

According to the twenty-second aspect, the com- 
pression means compresses, in accordance with a pre- 
determined compression protocol, image data received 
from the information processing apparatus. The second 
storage means stores the compressed image data 
formed by the compression means. The expansion 
means expands, in accordance with a predetermined 
expansion protocol, the compressed image data stored 
in the second storage means. The printing means then 
prints the image data which has been expanded by the 
expansion means. Thus, the image data is compressed 
so as to be safely stored in the image storage area allo- 
cated in the memory resource, so that the whole image 
can be printed at high degree of quality as possible. 

Aooording to the twenty-third aspect, the second 
informing means informs the information processing 
apparatus of the status of use of the second storage 
means. A host computer, therefore, can know that the 
amount of the image data transferred from the informa- 
tion processing apparatus has exceeded the size of the 
image storage area allocated in the memory resource. 

According to the twenty-fourth aspect, the interpo- 
lation means judges the state of development of the 
compressed image in the second storage means and 
conducts a predetermined interpolation processing on 
the image data expanded by the expansion means, 
thereby restoring the image data. Therefore, in the case 
where the size of the image data transferred from the 
information processing apparatus exceeds the size of 
the image storage area allocated in the memory 
resource, the printing apparatus restores the original 
image data based on the amount of the data which 
already has been received, and performs the printing 
based on the thus restored image data. It is therefore 
possible to print the whole image data with high degree 
of quality as possible, based on the image data which 
already has been received, even when the total size of 
the image data to be transferred exceeds the size of the 
image area allocated in the memory resource. 

According to the twenty-fifth aspect, when the use 
status information concerning the state of use of the 
memory resource, i.e., the first storage means, is 
received from the printing apparatus by means of the 
first informing means during transfer of the printing infor- 
mation, the transfer control means transfers the image 
data developed by the developing means to the printing 
apparatus. The directly printable image data is com- 
pressed by the compression means and stored in the 
memory resource, i.e., the second storage means. The 
compressed data is then expanded by the expanded 
means and printed by the printing apparatus. Thus, the 
state of use of the memory resource of the printing 
apparatus is monitored and, when there is a risk that the 
printing information to be sent to the printing apparatus 
may cause an overflow of the storage area allocated in 
the memory resource, the printing information is directly 
received from the information processing apparatus in 
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the form of printable image data, and is compressed so 
as not to cause overflow of the memory, The com- 
pressed data is then expended and printed without fail. 

According to the twenty-sixth aspect, the data 
processing means acquires information concerning s 
image data development area size allocated in the 
memory resource of the printing apparatus, compares 
based on the acquired information the image data 
development area size with the total size of the image 
data to be transferred, and adjusts the size of the image 10 
data to be transferred to the printing apparatus based 
on the result of the comparison, thereby generating 
transfer data to be transferred by the transfer control 
means. In the event that the size of the image data to be 
transferred from the infomiatiori processing apparatus is 
exceeds the size of the image area allocated in the 
memory resource of the printing apparatus, the size of 
the image data to be transferred is adjusted to a size 
which can be accommodated by the image storage area 
allocated in the memory resource. The image data of 20 
the thus adjusted size is transferred to and printed by 
the printing apparatus. 

According to the twenty-seventh aspect, the trans- 
fer control means transfers the image data in a dividing 
manner in a plurality of transfer cycles. Therefore, when 25 
the size of the image data from the information process- 
ing apparatus exceeds the size of the image area allo- 
cated in the memory resource of the printing apparatus, 
the image data to be transferred to the printing appara- 
tus is adjusted by being divided so a to be transferred in 30 
a plurality of cycles. Therefore, the printing apparatus 
can receive image data which can restore the whole 
original image data, without causing overflow of the 
image storage area allocated for the memory resource. 

According to the twenty-eighth aspect, the transfer 35 
control means suspends the transfer of image data to 
the printing apparatus, depending on the information 
concerning the status of use of the memory resource, 
i.e., the first storage means, acquired from the printing 
apparatus during the dividing transfer of the image data. 40 
Therefore, the printing apparatus gives a clear indica- 
tion of any risk that the size of the image storage area 
allocated in memory resource is going to be exceeded 
by the 6ize of the image data transferred from the infor- 
mation processing apparatus, and, upon receipt of such 4s 
indication, the information processing apparatus can 
suspend the transfer of the image data to the printing 
apparatus. It is therefore possible to avoid transfer of 
image data to the printing apparatus in excess of the 
size of the image area allocated in the memory so 
resource. 

According to the twenty-ninth aspect, the data 
processing means extracts non-overlapping pixel data 
in a stepping manner from the image data and gener- 
ates the transfer data based on the extracted pixel data, 55 
and the transfer data thus generated is transferred to 
the printing apparatus by the operation of the transfer 
control means. The printing apparatus then compresses 
the received image data and stores the compressed 



image data in the second storage means. Then, the 
interpolation means judges the state of development of 
the compressed image in the second storage means 
and conducts a predetermined interpolation processing 
on the image data expanded by the expansion means, 
thereby restoring the image data. It is therefore possible 
to supply, stepwise and in a non-overlapping manner, 
the printing apparatus with the image data which can 
produce the whole image, without causing the image 
storage area allocated in the memory resource of the 
printing apparatus to overflow with the image data sup- 
plied by the information processing apparatus. The 
printing apparatus thus restores the original image data 
by interpolation based on the image data which already 
has been received, ft is therefore possible to transfer to 
the printing apparatus image data which can approxi- 
mate the whole image as much as possible, without 
causing overflow of the image storage area allocated in 
the memory resource, whereby printing can be per- 
formed at high degree of quality as possible. 

According to the thirtieth and thirty-fifth aspect, 
there is provided a data processing method for use in an 
information processing apparatus capable of perform- 
ing, through a predetermined communication medium, 
band communication with a printing apparatus having a 
memory resource divided to provide band areas each of 
which being capable of developing an image therein. In 
this method, memory resource use status information is 
acquired from the printing apparatus and, based on this 
information, the printing information which has been 
transfened to the printing apparatus is developed into 
image data of a form which can be outputted by the 
printing apparatus. The thus-developed image data is 
sent again to the printing apparatus. According to this 
method, even when the processing of the printing infor- 
mation transferred from the information processing 
apparatus is failed due to restriction in the printing infor- 
mation storage area allocated in the memory resource, 
printing can be performed safely because the printing 
information is developed by the developing means of 
the information processing apparatus into image data 
which is then transferred to the printing apparatus. 

According to the thirty-first and thirty-fifth aspects, 
the data processing method has the steps of acquiring 
information concerning image data development area 
size allocated in the memory resource of the printing 
apparatus, comparing based on the acquired informa- 
tion the image data development area size with the total 
size of the image data to be transferred, adjusting the 
size of the image data to be transferred to the printing 
apparatus based on the result of the comparison, 
thereby generating transfer data to be transferred, and 
transferring the transfer data in a dividing manner in a 
plurality of transfer cycles, it is therefore possible to 
transfer the image data as much as possible to the print- 
ing apparatus, even when the size of the image data 
exceeds the size of the image storage area allocated in 
the memory resource. 

According to the thirty-second and thirty-seventh 
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aspects, there is provided a data processing method for 
use in printing apparatus communicable with an infor- 
mation processing apparatus through a predetermined 
communication medium, wherein the printing informa- 
tion received from the information processing apparatus § 
is divided into a plurality of bands of data and the bands 
of data thus obtained are stored in first storage means. 
At the same time, the information processing apparatus 
is informed of the status of use of the first storage 
means. Thus, the information processing apparatus is w 
informed of any risk that the processing of the printing 
information transferred from the information processing 
apparatus may fail due to restriction in the printing infor- 
mation storage area allocated in the memory resource 
of the printing apparatus. Thus, the information 15 
processing apparatus can know, in advance of the com- 
pletion of transfer of the printing information, that the 
storage area allocated in the memory resource will 
overflow with the printing information. 

According to the thirty-third and thirty-eighth 20 
aspects, there is provided a data processing method for 
use in printing apparatus communicable with an infor- 
mation processing apparatus through a predetermined 
communication medium, wherein the image data 
received from the information processing apparatus is 25 
compressed in accordance with a predetermined com- 
pression protocol, and the thus compressed image data 
is stored in the second storage means. The information 
processing apparatus is informed of the status of use of 
the second storage means. In accordance with the state so 
of use of the second storage means, the compressed 
image data is expanded in accordance with a predeter- 
mined protocol, and the thus expanded image data is 
printed. Thus, the image data which has already been 
stored in the printing apparatus is stored in compressed ss 
state, so that the whole image can be printed at high 
quality as possible, even when the size of the image 
data transferred stepwise from the information process- 
ing apparatus to the printing apparatus exceeds the 
image storage area allocated in the memory resource of 40 
the printing apparatus. 

According to the thirty-fourth and thirty-ninth 
aspects, the interpolation means judges the state of 
development of the compressed image in the second 
storage means and conducts a predetermined interpo- 45 
lation processing on the image data expanded by the 
expansion means, thereby restoring the image data. 
Therefore, in the case where the size of the image data 
transferred stepwise from the information processing 
apparatus to the printing apparatus exceeds the size of so 
the image storage area allocated in the memory 
resource, the printing apparatus restores the original 
image data based on the amount of the data which 
already has been received, and performs the printing 
based on the thus restored image data. It is therefore ss 
possible to print the whole image data with high degree 
of quality as possible, based on the image data which 
already has been received, even when the total size of 
the image data to be transferred exceeds the size of the 



image area allocated in the memory resource. 

Thus, when the processing of the printing informa- 
tion transferred from the host computer fails due to 
restriction in the printing information storage area allo- 
cated in the memory resource of the printer, the printing 
information is developed into image data by the host 
computer and thus developed image data is transferred 
to the printer, whereby the printing can be performed as 
much as possible. Furthermore, the image data is trans- 
ferred in a stepped manner in accordance with the size 
of the image data to be transferred from the host com- 
puter and, when the size of the image data exceeds the 
size of the image storage area allocated in the printer 
memory resource, the printer restores the original 
image data based on the image data which already has 
been transferred to the printer. It is therefore possible to 
print the whole image at high degree of quality as possi- 
ble, even when the size of the image data exceeds the 
size of the image storage area allocated in the memory 
resource. 

The above and other objects, features and advan- 
tages of the present invention will become dear from 
the following description of the invention and statements 
of claims with reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Rg. 1 is a Mock diagram showing the construction 
of a printing system capable of providing a printing 
apparatus which is an embodiment of the present 
invention; 

Figs. 2A and 2B are illustrations of the manner of 
band-division of printing information which is trans- 
ferred from a host computer to a printer in the sys- 
tem shown in Fig. 1 ; 

Fig. 3 is an illustration of an example of the data 
structure of the printing information shown in Fig. 2; 
Rg. 4 is an illustration of the data structure of an 
intermediate code corresponding to the printing 
information shown in Rg. 3; 
Rg. 5 is a flow chart illustrative of an embodiment of 
the data processing method for use in a printing 
apparatus in accordance with the present invention; 
Rg. 6 is a schematic illustration of a compression 
processing of the intermediate code data shown in 
Rg. 4; 

Rgs. 7 to 9 are flow charts illustrative of an embod- 
iment of the data processing method for use in a 
printing system embodying the present invention; 
Rg. 10 is an illustration of a memory map of a 
recording medium storing various computer-reada- 
ble data processing programs for use in a printing 
system in accordance with the present invention; 
Figs. 11 A and 11 B are illustrations of states of 
memory resource allocation in a printing apparatus; 
Fig. 12 is a block diagram showing the construction 
of a printing system which is a sixth embodiment of 
the present invention; 

Rg. 1 3 is a schematic illustration of the printing sys- 
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tern shown in Fig. 12; 

Fig. 14 is a schematic illustration of a one-page 
printing data which is stored in a RAM or an exter- 
nal memory of a host computer shown in Fig. 12 
and which contains text data, graphics data and 
image data; 

Fig. 1 5 is an illustration of a memory map in a RAM 
of a printer shown in Fig. 12; 
Fig. 16 is an illustration of the detail of the printing 
data shown in Fig. 14; 

Fig. 1 7 is an illustration of image data which is print- 
able by the printing system shown in Fig. 12; 
fig; 18 is an illustration of a document data format 
sent from the host computer to the printer in the 
system shown Tin fig. 12; 

Fig. 19 is a schematic illustration of restoration of 
an original dot data from a plurality of groups of dot 
data obtained by dividing the image data shown in 
Fig. 17; 

Fig. 20 is a flow chart illustrative of a data process- 
ing method in a printing system in accordance with 
the present invention; 

Fig. 21 is a flow chart illustrative of a data process* 
ing method in a printing system in accordance with 
the present invention; 

Fig. 22 is a flow chart illustrative of an image 
processing method in a printing system in accord- 
ance with the present invention; 
Fig. 23 is a flow chart illustrative of an image 
processing method in a printing system in accord- 
ance with the present invention; 
fig. 24 is a flow chart illustrative of an image 
processing method in a printing system in accord- 
ance with the present invention; 
fig. 25 is a flow chart illustrative of an image 
processing method in a printing system in accord- 
ance with the present invention; and 
Fig. 26 is an illustration of a memory map in storage 
medium which stores various computer-readable 
data processing programs used in the printing sys- 
tem of the present invention. 

PESCPIFTIQN OF THE PREFER REP EMPQPl- 
MENT? 

[First Embodiment] 

Fig. 1 is a block diagram showing the construction 
of a printing system capable of providing a printing 
apparatus which is an embodiment of the present inven- 
tion. The illustrated system represents a system in 
which a host computer 1 500 such as a personal compu- 
ter and a page printer 2500 such as a laser beam printer 
are connected for communication with each other. 

Referring to Fig. 1, the host computer 1500 has a 
data processing unit 1000 which has a CPU 1 , RAM 2, 
ROM 3, keyboard controller (KBC) 5, CRT controller 
(CRTC) 6. a memory controller (MC) 7, a printer control- 
ler (PRTC) 8. a system BUS 4, and so forth. Ihe CPU 1 



performs data processing by executing various pro- 
grams (system program, application program) loaded 
on the RAM 2 from the ROM 3 or the external memory 
1 1 , while a printer driver loaded on the RAM 2 from the 
5 external memory conducts various processings such as 
those for communication and transfer of printing infor- 
mation between the host computer 1500 and the printer 
2500. 

Numeral 9 denotes a keyboard for entry of various 

10 kinds of information. Numeral 10 denotes a display 
apparatus (CRT) which displays various kinds of picture 
information such as pictures of applications, printer driv- 
ers and so forth; The external memory 11 and the RAM 
12 are so constructed that the user can optionally 

is expand their memory capacities. 

The printer 2500 shown in Fig. 1 has a controller 
2000 which analyzes the document data transferred 
from the host computer and converts the same into dot 
patterns. Numeral 17 denotes a printing section which 

20 prints the dot pattern data sent from the controller 2000. 
The controller 2000 has a CPU 12 and a RAM 13. 
As shown in Fig, 1 1 A, the RAM 13 is divided into an 
intermediate code memory 501, a first band memory 
502, a second band memory 503 and other memory 

25 504. 

Numeral 14 designates a ROM which is constituted 
by a character font ROM 141, a program ROM 142 
which stores the program of the CPU 12, a data ROM 
1 43, and a system BUS 22. 

30 In the operation of the host computer 1500 of the 
printing system having the described construction, the 
CPU 1 forms a document data on the RAM 12 and 
sends to the printer 2500 printing information as shown 
in fig. 2A inclusive of document data and image 

35 data.via a PRTC (printer controller) 8 and through a bi- 
directional data communication line 21 . 

Figs. 2A and 2B schematically show the manner in 
which the printing information transferred from the host 
computer 1 500 to the printer 2500 is divided into bands. 

40 Fig. 2A corresponds to the printing information which is 
transferred from the host computer 1500 to the printer 
2500. while Fig. 2B shows the band. 

Referring to figs. 2A and 2B, numerals 201 to 204 
denote object point data for scribing straight lines. Thus, 

45 straight lines as illustrated are scribed as the object 
point data 201 to 204 are input. Numeral 205 denotes 
an image data, 206 denotes character data which corre- 
sponds to entry of, for example, characters A, B, C and 
D. Numerals 221 to 223 designate band areas which 

so are defined by scribing. 

Fig. 3 illustrates an example of the data structure of 
the printing information shown in Fig. 2A. This data 
structure corresponds to the printing information inclu- 
sive of print control codes, transferred from the host 

55 computer 1 500 to the printer 2500. 

Material data is contained between a header code 
301 and afooter code 316. Numerals 302 to 305 denote 
straight fine scribing commands. More specifically, the 
straight line scribing command 302 is a command for 
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scribing the straight line interconnecting the object point 
data 201 and the object point data 202. The straight line 
scribing command 303 is a command for scribing 
straight line between the object point data 202 and the 
object point data 203. The straight fine scribing com- 5 
mand 304 is a command for scribing a straight line 
between the object point data 203 and the object point 
data 204. The straight line scribing command 305 is a 
command for scribing a straight line between the object 
point data 204 and the object point data 201 . 10 

Numeral 306 designates a character start address 
designating command which serves as a command for 
designating printing address of the character data 206. 
Numeral 307 denotes a command for designates char- 
acter font type for de&gMtihg a font type available oh 1$ 
the printer 2500, such as Mincho, courier, and so forth. 
Numeral 308 designates a character font size designat- 
ing command for designating the font size, e.g., 12 
point, to be used on the printer 2500. 

Numerals 309 to 312 denote character codes which 20 
correspond to character data 206 shown in Fig. 2A. 
Numeral 313 designates an image start address desig- 
nating command which serves as an address for desig- 
nating the address at which the printing of the image 
data 205 shown in Fig. 2A is to be started. Numeral 31 4 25 
denotes a command for designating the X-direction 
width of the image. This command designates the width 
of the image data 205 shown in Fig. 2A as measured in 
the X direction. Numeral 315 designates an image data 
which corresponds to the image data 205 shown in Fig. 30 
2A. The image data 205 may be a binary data or other 
multi-value image data. 

The printing information, which is referred to also as 
:document data" and which is sent form the host com- 
puter 1500 through the data communication line 21 , is 35 
received by the input section 1 5 of the printer 2500. The 
received data is successively converted by the CPU 12 
into intermediate codes on band basis, and the bands of 
the intermediate codes are stored in an intermediate 
code memory 501 . A description will now be given of the ao 
concept of the "band". 

If the RAM 12 of the printer 2500 is of the type 
which has, as is the case of conventional art, a bit map 
memory of a size corresponding to one page (4 MB 
memory size in 600 dpi printer for A-4 size), the docu- 45 
ment data shown in Fig. 3 can be successively be devel- 
oped on the bit map memory 505. The printer 2500 to 
which the present invention pertains has a pair of band 
memories 502, 503, each having 512 lines (256 KB at 
600 dpi), preserved in the RAM 13, in order to reduce so 
the required capacity or size of the RAM 1 3. This pair of 
band memories 502, 503 is used as so-called double- 
buffer: namely, these two band memories are alter- 
nately switched such that while one of them is sending 
dot data to the printing section 17, the dot data of the ss 
next band is developed in the other band memory. 

This method, however, cannot deal with a scribing 
command which spans a plurality of bands such as, for 
example, the straight line scribing command 303 shown 



in Fig. 3. 

It is therefore necessary to conduct a work for 
developing, on band basis, the printing information 
shown in Fig. 3 into intermediate codes, and develop 
the intermediate codes into the band memories, as 
shown in Fig. 4. 

Fig. 4 shows the data structure of the intermediate 
codes corresponding to the printing irrformation.and 
corresponds to a portion of the printing information. 

Referring to Fig. 4, numerals 401, 406 and 417 
denote band start codes which define respective bands 
221, 222 and 223 in cooperation with the associated 
band end codes 405, 416 and 430, and various scribing 
commands and other commands are incorporated in 
each of the bands 221, 22 and 223. 

Numerals 402 to 404, 407, 408. 418 and 419 
denote straight line scribing commands. More specifi- 
cally, the straight line scrfoing command 402 is a com- 
mand which serves to scribe a straight line 
interconnecting the object point data 201 and the object 
point data 202 shown in Fig. 2B. The straight fine scrib- 
ing command 403 Is a command which serves to scribe 
a straight line interconnecting the object point data 202 
and the object point data 210. The straight line scribing 
command 404 is a command which serves to scribe a 
straight line interconnecting the object point data 207 
and the object point data 201 . 

The straight line scribing command 407 is a com- 
mand which serves to scribe a straight line intercon- 
necting the object point data 210 and the object point 
data 21 1. The straight line scribing command 408 is a 
command which serves to scribe a straight line inter- 
connecting the object point data 208 and the object 
point data 207. The straight line scribing command 418 
is a command which serves to scribe a straight line 
interconnecting the object point data 21 1 and the object 
point data 212. The straight line scribing command 419 
is a command which serves to scribe a straight line 
interconnecting the object point data 209 and the object 
point data 208. 

Numeral 409 designates a character start address 
designating command which serves as a command for 
designating the printing address in the band 221 of the 
character data 206 shown in Fig. 2A. Numeral 410 
denotes a character font type designating command for 
designating a font type available on the printer 2500, 
such as Mincho, courier, and so forth. Numeral 411 
denotes a character font size designating command for 
designating a font size available on the printer 2500, 
such as 12 point and so forth. Numerals 412 to 415 
denote band scribing commands serving as commands 
for scribing the character codes 309 to 312 within the 
band 222. 

Numeral 420 designates a character start address 
designating command which serves as a command for 
designating the printing address in the band 223 of the 
character data 206 shown in Fig. 2A. Numeral 421 
denotes a character font type designating command for 
designating a font type available on the printer 2500. 
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such as Mincho, courier, and so forth. Numeral 422 
denotes a character font size designating command for 
designating a font size available on the printer 2500, 
such as 12 point and so forth. Numerals 423 to 426 
denote band scribing commands serving as commands 5 
for scribing the character codes 309 to 312 within the 
band 223. 

Numeral 427 designates an image start address 
designating command which serves as a command for 
designating the start address for scribing the image 10 
data 205 shown in Fig. 2A within the band 223. Numeral 
428 denotes a width designating command for desig- 
nating the image width in the X directron, serving as a 
command for designating the width of the image data 
205 as measured in the X direction. Numeral 429desig- is 
nates image data corresponding to the portion of the 
image data to be scribed in the band 223. 

The straight line scribing command 303 over the 
bands 221 to 223 shown in Fig. 2B is substituted by 
straight line scribing commands 403, 407, 418 and so 20 
forth of the respective commands. Similarly, character 
information and image information can be divided into 
portions belonging to the respective bands. Thus, the 
document information converted into intermediate 
cores has a size greater than that of the document infor- ss 
mation (printing information shown in Fig. 3) transferred 
from the host computer 1 500. The increment of the size 
depends on factors such as the degree of complexity of 
the document data. 

ft is to be noted, however, that the capacity or area 30 
size of the RAM 12 in the printer 2500 is definite. In 
addition, it is meaningless to increase the area size 
beyond that of the bit map memory of the size corre- 
sponding to one page. In this embodiment, therefore, 
the maximum area size which can be preserved on the 35 
RAM 12 is set to 1 MB. This area size is large enough to 
accommodate full one-page image data provided that 
the image data is compressed to 1/4 as will be 
described later, but required much smaller RAM capac- 
ity than the one-page bit map memory. The size of ordi- 40 
nary document data composed mostly of characters is 
on the order of several tens of KB. The area size of 1 
MB, therefore, is large enough to enable most docu- 
ment data to be printed as it is, without requiring specific 
processing such as compression. 4S 

In the printing system of this embodiment having 
the described construction, the page printer receives 
document data from a commanding device such as a 
host computer and performs the printing on page basis 
after converting the document data into dot image, by so 
using a RAM having a capacity smaller than the size of 
the dot image data of one full page to be printed. More 
specifically, the page-basis document data is divided 
into a plurality of bands and conversion of the document 
data into dot image is conducted on band basis, i.e., for ss 
each of the bands. As a preparatory step, an operation 
is performed to convert the received printing information 
into intermediate codes on band basis. The intermedi- 
ate codes of each band are then converted into dot 



image corresponding to the bard, so as to be subjected 
to printing. 

The band intermediate codes, inclusive of portions 
of the code data and image data which have been allo- 
cated to each band, are stored in an area of a predeter- 
mined area size (about 1 MB in the illustrated 
embodiment) in the RAM 13. The above-mentioned 
area size is administrated by a memory resource of a 
size smaller than the size of dot image data of one full 
page of the sheet to be used on the page printer which 
is 4 MB, for example, when A-4 size sheets are used. 

The RAM 1 3 also has a plurality of band memories, 
e;g. ; a first band memory 501 and a second band mem- 
ory 502, having an area size large enough to store 
image data of one band, in addition to the above-men- 
tioned area of the predetermined capacity for storing 
the intermediate codes. One of the band memory is 
used for temporarily storing dot data converted from the 
intermediate codes, while the other serves as a buffer 
memory for sending the stored dot data to the printing 
section 17. 

The CPU 12 executes control programs such as 
those stored in the program ROM 142 of the ROM 14, or 
control programs loaded on the RAM 13 from an exter- 
nal memory 20 or a storage medium which is not 
shown, so as to conduct operations including various 
kinds of judgment, memory access controls, and vari- 
ous kinds of communications with the host computer. 
More specifically, the CPU judges whether full interme- 
diate codes corresponding to one full page can be 
stored in the intermediate code memory 501 erf the RAM 
13. i.e., whether or not the size of the intermediate code 
data of one-page printing information received from the 
host computer 1500 exceeds the capacity of the inter- 
mediate code memory 501. When the capacity of the 
intermediate code memory 501 is exceeded by the size 
of the intermediate code data of the one-page printing 
information received from the host computer 1500, the 
CPU 12 performs conversion of the intermediate code 
data into dot data starting from the initial band of the 
page, and stores the bands of dot data in the bane 
memory areas except for one band memory area, 
whereby a vacant space is formed in the intermediate 
code storage area. The intermediate codes of the next 
document data of the same page are then stored in the 
vacant area. 

When the CPU 12 has judged that the vacant space 
formed as a result of the conversion of the intermediate 
code data into dot data is not large enough to enable 
storage of the whole intermediate code data of one full 
page in the intermediate code memory 501 , the CPU 12 
performs conversion of the intermediate code data 
stored in the intermediate code memory into dot data, 
starting from the band area which contains the greatest 
size of intermediate code data devoid of image data. 
The dot data thus obtained is stored in remaining band 
memory which is the above-mentioned one band mem- 
ory area in which the dot data has not been stored. 
Then a reversible compression processing is performed 
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on the dot data, so as to reduce the data size. 

When the CPU has judged that the size of the 
reversibly compressed dot data is still greater than a 
predetermined second data size, which is 1/4 the size of 
intermediate code memory (1 MB), Le., 64 KB, in the s 
illustrated case, the CPU 12 operates to expand the 
compressed dot data to restore the original dot data, 
and conducts irreversible compression processing on 
the restored dot data so as to reduce the data size 
below the above-mentioned predetermined second w 
data size. The irreversibly compressed data is then 
stored in the intermediate code memory 501 at an 
address at which the band-corresponding to these inter- 
mediate code data has been stored. 

Reversible cftmpressidh is a concession process- is 
ing which permits restoration to original data by expan- 
sion. Various reversible compression methods are 
usable for compressing the data, e.g., a method known 
as run-length method. Detailed description of such 
methods is omitted. On the other hand, irreversible 20 
expansion is such a compression processing that 
thinned data is formed when the compressed data is 
expanded. More practically, irreversible compression is 
conducted by thinning every other dot out of the original 
data both in X and Y directions, so as to forcibly reduce 25 
the data size into 1/4. The expansion is conducted by 
enlarging the compressed data by multiplication factor 
of 2 both in X and Y directions, so as to recover the orig- 
inal size of the dot pattern. In this case, however, the 
quality of the image obtained through expansion is so 
worse than that of the original image. It will be under- 
stood that the present invention does not exclude the 
use of other reversible and irreversible methods than 
those described above. 

As a result of the foregoing processings, one-page 3$ 
dot data can be stored in the intermediate code memory 
501 . even though the dot data may be coarse. 

The communication between the host computer 
1500 and the printer 2500 may be executed such that, 
when one-page printing information is to be transferred 40 
from the host computer 1500 to the printer 2500, the 
host computer sends first the printing information 
except for any image data to the printer 2500, so as to 
start the development of the printing information into the 
intermediate code memory 501. Then, an inquiry com- 45 
mand requesting information about the size of the 
vacant area left in the intermediate code memory 501 
after the execution is transmitted from the host compu- 
ter 1500 to the printer 2500. In response to this inquiry 
command, the CPU 12 of the printer 2500 investigates so 
the size of the vacant area left in the RAM 13, and 
informs the host computer 1 500 of the size of the vacant 
area determined through the investigation. The CPU 1 
then compares the size of the vacant storage area with 
the size of the image data which has not yet been trans- ss 
ferred. tf the CPU 1 has judged that the size of the 
image data is smaller than the size of the vacant area, 
the CPU permits the transfer of the image data to the 
printer 2500, whereas, when the CPU 1 has judged that 



the size of the image data exceeds the size of the 
vacant area, the CPU 1 performs reversible or irreversi- 
ble compression of the image data so as to reduce the 
total size of the image data to a value below the size of 
the vacant area. The image data of the reduced size is 
then transferred to the printer 2500 for printing. 

According to the described technique, it is possible 
to quickly conduct printing information including the 
image data formed at high speed by the host computer 
1500, by making an effective use of the hardware 
resource of the host computer 1500, while anticipating 
occurrence of so-called data overflow, i.e., failure of 
conversion of onfrpage printing information into inters 
mediate codes in the printer 2500 due to restriction in 
the size of the memory resource of the printer 2500, 
without burdening the printer 2500 with the heavy work 
of data processing. 

A description wilt now be given as to the relation- 
ships between the described embodiment and the fea- 
tures of the first to seventh embocfiments, as well as the 
operations of these aspects of the invention, with refer- 
ence to Fig. 1. 

The first aspect of the present invention pertains to 
a printing apparatus (printer 2500) communicable with 
an information processing apparatus (host computer 
1500) through a predetermined corwnunication medium 
(interface, infrared wireless interface, network, or the 
like), comprising: first conversion means for converting 
page-basis printing information received from the infor- 
mation processing apparatus into predetermined inter- 
mediate code information, the conversion being 
executed on a predetermined band basis (the first con- 
version means corresponds to CPU 12 which performs 
the conversion by executing the control program stored 
in the ROM 142 or the control program read onto the 
RAM 13 from the external memory 20 or an external 
storage medium); first storage means for storing, in a 
first storage area (intermediate code memory 501) of a 
memory resource (RAM 13), the intermediate code 
information obtained through conversion performed by 
the first conversion means (the first storage means cor- 
responds to the CPU 12 which conducts storage 
processing by executing the control program stored in 
the ROM 1 42 or the control program read onto the RAM 
13 from the external memory 20 or the external storage 
medium); second conversion means for converting the 
intermediate code information into image data on a pre- 
determined band basis (the second storage means cor- 
responds to the CPU 1 2 which conducts the conversion 
processing by executing the control program stored in 
the ROM 1 42 or the control program read onto the RAM 
13 from the external memory 20 or the external storage 
medium); second storage means for storing, in a sec- 
ond storage area (first and second band memories 502, 
503 of RAM 13) of the memory resource, a plurality of 
bands of the image data obtained through conversion 
performed by the second conversion means (the sec- 
ond storage means corresponds to the CPU 12 which 
conducts the storage processing by executing the con- 
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trol program stored in the ROM 142 or the control pro- 
gram read onto the RAM 13 from the external memory 
20 or the external storage medium); first judging means 
for judging whether or not the intermediate code infor- 
mation corresponding to one page has been stored in 5 
the first storage area (the first judging means corre- 
sponds to the CPU 12 which conducts the judging 
processing by executing the control program stored in 
the ROM 1 42 or the control program read onto the RAM 
13 from the external memory 20 or an external storage to 
medium); and first memory control means operative 
based on the result of judgment conducted by the first 
judging means so as to cause the second conversion 
means to convert the intermediate code information 
stored in the first storage area on the predetermined 15 
band basis into image and to develop the image in the 
second storage area, thereby forming a vacant area in 
the first storage area (the first memory control means 
corresponds to the CPU 12 which conducts the control 
processing by executing the control program stored in 20 
the ROM 142 or the control program read onto the RAM 
13 from the external memory 20 or an external storage 
medium). Thus, the CPU 12 judges whether or not the 
one-page intermediate code information has been 
stored in the intermediate code memory 501, and, in 25 
accordance with the result of the judgment performs 
image-development of the intermediate code informa- 
tion of predetermined number of bands stored in the 
intermediate code memory 501 , followed by the storage 
of the image<feveloped data into the first band memory 30 
502, thereby preserving a vacant area in the intermedi- 
ate code memory 501. Therefore, even when the print- 
ing information received from the information 
processing apparatus is too large to be stored in the first 
storage area allocated in the memory resource, the 35 
whole one-page printing information from the informa- 
tion processing apparatus can be received and stored in 
the form of intermediate code information by making an 
effective use of the second storage area. 

In accordance with the second aspect of the 40 
present invention, the printing apparatus of the first 
aspect further comprises: second memory control 
means operative after the preservation of the vacant 
area by the first memory control means and operative 
based cm the result of the judgment performed by the 45 
first judging means, so as to cause the second conver- 
sion means to convert into image the intermediate code 
information of a band which does not contain image 
data from among the bands of intermediate code infor- 
mation stored in the first storage area, and to develop so 
the image into the second storage area (the second 
memory control means corresponds to the CPU 12 
which conducts the control processing by executing the 
control program stored in the ROM 142 or the control 
program read onto the RAM 13 from the external mem- ss 
ory 20 or an external storage medium); compression 
means for compressing the output information image- 
developed by the second memory control means into a 
predetermined volume, thereby generating compressed 



output information (The compression means corre- 
sponds to the CPU 12 which conducts the control 
processing by executing the control program stored in 
the ROM 142 or the control program read onto the RAM 
13 from the external memory 20 or an external storage 
medium); and third memory control means for causing 
the first storage area to store the compressed output 
information generated by the compression means (The 
third memory control means corresponds to the CPU 12 
which conducts the control processing by executing the 
control program stored in the ROM 142 or the control 
program read onto the RAM 13 from the external mem- 
ory 20 or an external storage medium): According to the 
second aspect of the invention, after the preservation of 
the vacant area by the CPU 12. the intermediate code 
information of a band which does not contain image 
data from among the bands of intermediate code infor- 
mation stored in the intermediate code memory 501 is 
image developed into the first band memory 502. Then, 
the CPU 12 compresses the image-developed output 
information into a predetermined volume, thereby gen- 
erating compressed output information, and causes the 
intermediate code memory 501 to store the com- 
pressed output information. In operation, the intermedi- 
ate code information of the bands stored in the 
intermediate code memory 501 is image-developed 
through the first band memory 502 and again stored in 
the intermediate code memory 501. If full one-page 
intermediate code information cannot be stored in the 
intermediate code memory 501 despite such a tech- 
nique, the CPU operates to compress the image-devel- 
oped output information and stores the compressed 
image-devefoped output information in the intermediate 
code memory 501, so that full one-page printing infor- 
mation can safely be stored in the form of combination 
of predetermined intermediate codes and image data. 

The third aspect of the present invention pertains to 
an information processing apparatus (host computer 
1500) communicable with a printing apparatus (printer 
2500) through a predetermined communication medium 
(interface, infrared wireless interface, network or the 
like), comprising; transfer means for transferring to the 
printing apparatus (printer 2500) the page printing infor- 
mation except for image data in the page (the transfer 
means corresponds to the printer controller 8 which 
transfers the printing information held on the RAM 2); 
inquiry means for inquiring, after the data transfer per- 
formed by the transfer means, about the size of vacancy 
in an intermediate code information storage area pre- 
served in a memory resource of the printing apparatus 
(The inquiry means corresponds to the CPU 1 which 
conducts the inquiry by executing the control program 
stored in the ROM 3 or the control program loaded onto 
the RAM 2 from the external memory or the external 
storage medium); and transfer control means for com- 
paring the size of the image data with the size of the 
vacancy informed by the printing apparatus in response 
to the inquiry made by the inquiry means, and for con- 
trolling the size of the image data to be transferred, 
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based on the result of the comparison (The transfer 
control means corresponds to the CPU 1 which con* 
ducts the transfer control by executing the control pro- 
gram stored in the ROM 3 or the control program loaded 
onto the RAM 2 from the external memory or the exter- $ 
nal storage medium). After the transfer to the printer 
2500 of page printing information except for image data 
in the page performed by the transfer means, the CPU 1 
inquires about the size of vacancy in an intermediate 
code information storage area preserved in the RAM 13 w 
of the printer 2500. Then, the CPU 1 compares the size 
of the image data with the size of the vacancy informed 
by the printer 2500 in response to the inquiry; and con- 
trols the size of the image data to be transferred, based 
on the result of the comparison. It is therefore possible is 
to control the size of the image data to be transferred, in 
accordance with the size of the vacancy in the memory 
resource of the printer 2500, in advance of the transfer. 

In accordance with the fourth aspect of the present 
invention, the transfer control means, when judging that 20 
the size of the image data exceeds the size of vacancy, 
compresses the image data so as to reduce, by revers- 
ible or irreversible compression, the size of the image 
data to be transferred. 

According to a fifth aspect of the present invention, 25 
there is provided a printing apparatus (printer 2500) 
communicable with an information processing appara- 
tus (host computer 1500) through a predetermined 
communication medium (interface, infrared wireless 
interface, network or the like), comprising: first conver- 30 
sion means for converting page-basis printing informa- 
tion received from the information processing apparatus 
into predetermined intermediate code information, the 
conversion being executed on a predetermined band 
basis (The first conversion means corresponds to the 35 
CPU 12 which conducts the conversion processing by 
executing the control program stored in the program 
ROM 142 or the control program read onto the RAM 13 
from the external memory 20 or an external storage 
medium); first storage means for storing, in a first stor- 40 
age area of a memory resource, the intermediate code 
information obtained through conversion performed by 
the first conversion means (The first storage means cor- 
responds to the CPU 12 which conducts the storage 
processing by executing the control program stored in 45 
the program ROM 1 42 or the control program read onto 
the RAM 13 from the external memory 20 or an external 
storage medium); second conversion means for con- 
verting the intermediate code information into image 
data on a predetermined band basis (The second con- so 
version means corresponds to the CPU 12 which con- 
ducts the conversion processing by executing the 
control program stored in the program ROM 142 or the 
control program read onto the RAM 1 3 from the external 
memory 20 or an external storage medium); second $s 
storage means for storing, in a second storage area of 
the memory resource, a plurality of bands of the image 
data obtained through conversion performed by the sec- 
ond conversion means (The second storage means cor- 



responds to the CPU 12 which conducts the storage 
processing by executing the control program stored In 
the program ROM 142 or the control program read onto 
the RAM 13 from the external memory 20 or an external 
storage medium); and informing means for informing 
the information processing apparatus of the size of 
vacancy formed in the first storage area after conver- 
sion performed by the first conversion means, in 
response to an inquiry made by the information 
processing apparatus about the vacancy size (The 
informing means corresponds to the CPU 1 2 which con- 
ducts the informing processing by executing the control 
program stored in the program ROM 142 or the control 
program read onto the RAM 13 from the external mem- 
ory 20 or an external storage medium) 

The CPU 1 2 informs the host computer 1 500 of the 
size of vacancy formed in the intermediate code mem- 
ory 501 in the RAM 13 after the conversion into the 
intermediate codes, in response to an inquiry made by 
the host computer 1500 about the vacancy size. The 
host computer 1500, therefore, can know the size of the 
vacancy in the intermediate code memory 501 which 
stores the intermediate code information corresponding 
to the printing information other than image data 

According to the sixth aspect of the present inven- 
tion, there is provided a printing system comprising an 
information processing apparatus (host computer 1500) 
and a printing apparatus (printer 2500) communicable 
with each other through a predetermined communica- 
tion medium (interface, infrared wireless interface, net- 
work or the like), wherein the printing apparatus (printer 
2500) comprises: first conversion means for converting 
page-basis printing information received from the infor- 
mation processing apparatus into predetermined inter- 
mediate code information, the conversion being 
executed a on predetermined band basis (The first con- 
version means corresponds to the CPU 12 which con- 
ducts the conversion processing by executing the 
control program stored in the program ROM 142 or the 
control program read onto the RAM 1 3 from the external 
memory 20 or an external storage medium); first stor- 
age means for storing, in a first storage area of a mem- 
ory resource, the intermediate code information 
obtained through conversion performed by the first con- 
version means (The first storage means corresponds to 
the CPU 12 which conducts the storage processing by 
executing the control program stored in the program 
ROM 142 or the control program read onto the RAM 13 
from the external memory 20 or an external storage 
medium); second conversion means for converting the 
intermediate code information into image data on pre- 
determined band basis (The second conversion means 
corresponds to the CPU 12 which conducts the conver- 
sion processing by executing the control program stored 
in the program ROM 142 or the control program read 
onto the RAM 13 from the external memory 20 or an 
external storage medium); second storage means for 
storing, in a second storage area of the memory 
resource, a plurality of bands of the image data 
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obtained through conversion performed by the second 
conversion means (The second storage means corre- 
sponds to the CPU 12 which conducts the storage 
processing by executing the control program stored in 
the program ROM 142 a- the control program read onto 5 
the RAM 13 from the external memory 20 or an external 
storage medium); and informing means for informing 
the information processing apparatus of the size of 
vacancy formed in the first storage area after conver- 
sion performed by the first conversion means, in w 
response to an inquiry made by the information 
processing apparatus about the vacancy size (The 
informing means corresponds to the CPU 12 which con — 
ducts the informing processing by executing the control 
program stored in the program ROM 142 or the control 15 
program read onto the RAM 13 from the external mem- 
ory 20 or an external storage medium); and wherein the 
information processing apparatus (host computer 1500) 
comprises: transfer means for transferring to the print- 
ing apparatus (printer 2500) the page printing informa- 20 
tion except for image data in the page (The transfer 
means corresponds to the printer controller 8 which 
transfers the printing information held on the RAM 2); 
inquiry means for inquiring, after the data transfer per- 
formed by the transfer means, about the size of vacancy 2s 
in an intermediate code information storage area pre- 
served in the memory resource of the priming appara- 
tus (The inquiry means corresponds to the CPU 1 which 
conducts the inquiry processing by executing the control 
program stored in the program ROM 3 or the control 30 
program read onto the RAM 2 from the external memory 
or the external storage medium); and transfer control 
means for comparing the size of the image data with the 
size of the vacancy informed by the printing apparatus 
in response to the inquiry made by the inquiry means, 35 
and for controlling the size of the image data to be trans- 
ferred, based on the result of the comparison (The 
transfer control means corresponds to the CPU 1 which 
conducts the informing processing by executing the 
control program stored in the program ROM 3 or the 40 
control program read onto the RAM 2 from the external 
memory or an external storage medium). The CPU 12 
informs the host computer 1500 of the size of vacancy 
formed in the intermediate code memory 501 of the 
RAM 1 3 after the conversion into intermediate codes, in 45 
response to an inquiry made by the host computer 1 500 
about the vacancy size, so that the CPU 1 can know the 
size of the vacancy in the intermediate code memory 
501 which stores the intermediate code information cor- 
responding to the printing information other than image so 
data. Meanwhile, the CPU 1. when it is judged that the 
size of the vacancy is exceeded by the size of the image 
data, operates to adjust the size of the image data to be 
transferred, ft is therefore possible to store the image 
data without fail, even when the size of the vacant area 55 
formed in the memory resource of the printing appara- 
tus is limited. 

In accordance with the seventh aspect of the 
present invention, the CPU 1 , when judging that the size 



of the image data exceeds the size of vacancy, com- 
presses the image data reversibly or irreversibly so as to 
reduce the size of the image data to be transferred, so 
that the image data transferred can be safely stored 
even when the size of the vacant area in the memory 
resource of the printer 2500 is limited. 

A description will now be given of a series of steps 
of process in which the text data shown in Fig. 3 is con- 
verted into the intermediate codes shown in Fig. 4 and 
then printed, with specific reference to the flow chart of 
Rg. 5. 

Fig. 5 is a flow chart illustrative of an embodiment of 
the data processing method for use hra printing appara* 
tus in accordance with the present invention. The proc- 
ess has Steps (1) to (15) which correspond to control 
programs read from the program ROM 142 and which 
are executed by the CPU 1 2 of the controller 2000. 

In Step (1), document data is inputted through the 
host computer 1500 into an input buffer which is pre- 
served on the ROM 13. In Step (2), a judgment is con- 
ducted as to whether or not the document data is an end 
code which indicates the end of the document data. If 
the document data is the end code, the process skips to 
Step (13) which executes the printing processing. 

The printing processing in this embodiment is exe- 
cuted as follows. When the printing information of the 
initial or first band has been developed in the form of dot 
data and stored in the band memory, a printing com- 
mand is given to the printing section 17, and the dot 
data is delivered from the band memory in synchroniza- 
tion with horizontal and vertical synchronising signals to 
the printing section 17, thereby printing the data on a 
sheet of paper, ff the dot data has not yet been devel- 
oped in the band memory, the intermediate codes are 
read from the portion of the intermediate code memory 
corresponding to the initial band, and are converted into 
dot data and developed in the band memory. Then, the 
developed dot data is subjected to printing in the same 
manner as that described above. 

If the document data is judged as not being an end 
code in Step (2), the process proceeds to Step (3) in 
which the document data is analyzed and converted 
into bands of intermediate codes as shown in Fig. 4. 
Then, Step (4) is executed in which a judgment is con- 
ducted whether or not any vacancy is left in the interme- 
diate code memory 501 preserved in the RAM 13 
shown in Fig. 1. When a vacancy exists in the interme- 
diate code memory 501 , the process returns to Step (1) 
to permit entry of the next data into the input buffer. 

Conversely, when Step (4) has judged that there is 
no vacancy, the process proceeds to Step (5) which 
determines whether or not the intermediate codes cor- 
responding to the initial band has been converted into 
dot data. If the intermediate codes have not yet been 
converted into dot data, the process skips to Step (14) 
in which these intermediate codes are converted into 
dot data and developed in the first band memory 502. 
As a result of the dot-development, the area in which the 
intermediate oodes corresponding to the initial band 
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have been provides a vacancy. The process then 
returns to Step (1) to permit storage of the intermediate 
codes of the next document data in this vacant area, fol- 
lowed by execution of the Steps described above. 

Thus. Step (4) is executed again, if Step (4) has s 
again judged that there is a shortage in the storage area 
in the intermediate code memory 501 , an answer YES 
is given to the inquiry made in Step (5), because in this 
case the intermediate codes of the initial band have 
already been developed into dots in Step (14), so that 10 
the process proceeds to Step (6) which determines 
whether or not any band which does not contain dot 
data (image data): When there is a band which does not 
contain image data, an operation is performed in Step 
(7) to search for a band having gr^est size of iriterme- is 
diate code data among the bands. The intermediate 
codes of the band thus searched are converted into dot 
pattern and developed into the band memory 502. 

The reason why the band having no image data is 
preferentially selected is as follows. In general, text data 20 
and graphics data are capable of being compressed at 
high compression ratio even when the compression is 
reversible, whereas image data cannot be compressed 
at high compression ratio even when the compression is 
reversible. Thus, in order that the image data is com- 25 
pressed at high compression ratio, the compression 
must be conducted irreversibly. Such irreversible com- 
pression, however, impairs the quality of data when the 
compressed data is expanded to the original size. 

The process then skips to Step (8) in which the data so 
developed in the band memory 502 is reversitrfy com- 
pressed. Various known reversible compressing 
method such as run-length method can be used. The 
process then skips to Step (9) which judges whether or 
not the size of the compressed data is 64 KB or smaller. 35 

The data size of 64 KB is 1/4 the storage area size 
(256 KB) of each of the first and second band memo- 
ries. Thus, the judgment performed in Step (9) is to con- 
firm whether or not the data size has been reduced to 
1/4 the storage capacity of each band memory as a 40 
result of the compression. This judgment is conducted 
for the foil owing reasons. 

As stated before, the size of the dot pattern for one 
page is 4 MB when the printer performs printing at 600 
dpt 45 

Meanwhile, the capacity or area size of the interme- 
diate code memory 501 is 1 MB. Therefore, is the dot 
pattern of each band is compressed to 1/4, it is possible 
to store image data of one full page in the intermediate 
code memory 501. Therefore, the data size of 64 KB, so 
which is 1/4 the size of the band memory is used as a 
criterion. In general, character patterns and graphics 
patterns are very often compressible without impairing 
quality, because such patterns in most cases consist of 
continuous black or white portions. In contrast, image ss 
data such as dither pattern or those produced by error 
diffusion technique can hardly be compressed reversi- 
bty. 

If the judgment in Step (9) has judged that the data 



size has been reduced to 1/4 or smaller as a result of 
the compression, the process proceeds to Step (12) in 
which the compressed data is returned to the intermedi- 
ate code memory 501 which now has a vacancy. 

However, if the data size has not been reduced to 
1/4 or smaller, an answer NO is given to the inquiry 
made in Step (9), and the process proceeds to Step (10) 
which conducts expansion of the compressed data, fol- 
lowed by Step (11) which executes irreversible com- 
pression. The irreversible compression is conducted by 
thinning every other dots from the dot data both in X and 
Y directions, so as to forcibly reduce the data size to 1/4. 
The original size of the dot data can be recovered by 
expanding the compressed data with multiplication fac- 
tor of 2 bdth in the X and Y directions. In this case, how- 
ever, the image quality is obviously worsened. 

When the compressed dot pattern is returned to the 
intermediate code memory in Step (12), a flag is given 
to the compressed data indicating that the data has 
been compressed, as well as a flag indicative of the 
type of compression, i.e., reversible or irreversible. The 
process then returns to Step (1) for the entry of the next 
portion of the document data. 

A description will now be given as to the detail of 
the compression of the intermediate codes, with specific 
reference to Fig. 6 which shows the process of com- 
pression of intermediate codes shown in Fig. 4. In Fig. 
6, the same reference numerals are used to denote the 
same elements as those appearing in Fig. 1 1 . 

Referring to Fig. 6, the data size of the portion of 
the intermediate code memory 501 corresponding to a 
band w n" is the greatest. The intermediate codes in this 
portion, therefore, are compressed and developed in 
the second band memory 503. The developed dot data 
is then compressed and, with the aforesaid flags 
attached thereto, returned to the intermediate code 
memory 501. 

Referring again to Step (6), when it has been deter- 
mined that there is no band devoid of dot data in the 
intermediate code, a band is selected which has inter- 
mediate codes in excess of 64 KB and which has the 
greatest size of intermediate codes among the bands. 
Then, Step (15) is executed in which the intermediate 
codes of the band thus selected are dot-developed into 
the second band memory 503. Then, Steps (6) onwards 
are executed. 

This is because, when the data size per band is 64 
KB or smaller, the intermediate code memory 501 hav- 
ing the capacity of 1 MB can store the dot data of one 
full page, because the one-page data can be divided 
into 16 bands. 

Then, Steps are executed in the same manner as 
that described before in regard to the case where the 
intermediate codes do not contain image data. 

When the one-page data has been developed in the 
intermediate code memory 501, an answer YES is 
given to the inquiry made in Step (2), so that the proc- 
ess proceeds to Step (13) in which the CPU 12 converts 
the intermediate codes of the initial band in the interme- 



21 



41 



EP0 801357A2 



42 



diate code memory 501 into dot pattern, and develops 
and stores the dot pattern in the first band memory 501 . 
After the completion of the development, the CPU gives 
a printing command to the printing section 17, while 
sending the dot pattern in the first band memory to the 
printing section 17. through the printing interface l/F 16. 

In the meantime, while the dot pattern is being sent 
to the printing section 17 from the first band memory 
502, the CPU 12 reads the data of the next band in the 
intermediate code memory 501. If the read data has 
been compressed, the CPU 12 causes the data to be 
expanded into a dot pattern, and develops this dot pat- 
tern in the second band memory 503. 

When the delivery of the dot pattern from the first 
band memory 502 to the printing section 17 is finished, 
the CPU 12 switches the band memory: namely, starts 
delivery of the dot pattern to the printing section 1 7 from 
the second band memory 503 in which the dot pattern 
of the next band has been stored. In the meantime, the 
dot pattern of the subsequent band is developed in the 
first band memory 502. Printing of one page is finished 
by repetition of this series of steps. 

A description will now be given of the relationships 
between the described embodiment and the features of 
the eighth, ninth, twelfth and thirteenth aspects of the 
invention, as well as the operation of these aspects of 
the invention. 

The eighth aspect of the present invention pertains 
to a data processing method for use in a printing appa- 
ratus communicable with an information processing 
apparatus through a predetermined communication 
medium (interface, infrared wireless interface, network 
or the tike), the method comprising: a first converting 
step (Step (3) of the flow shown in Fig. 5) for converting 
page-basis printing information received from the infor- 
mation processing apparatus into predetermined inter* 
mediate code information, the conversion being 
executed on a predetermined band basis; a first storing 
step (Step (3) of the flow shown in Rg. 5) for storing, in 
a first storage area preserved in a memory resource, 
the intermediate code information obtained through the 
conversion; a second converting step (Step (13) of the 
flow shown in Fig, 5) for converting the intermediate 
code information stored in the first storage area into 
image data on a predetermined band basts; a second 
storing step (Step (13) of the flow shown in Rg. 5) for 
storing, in a second storage area preserved in the mem- 
ory resource, a plurality of bands of the image data 
obtained through the conversion performed in the sec- 
ond converting step; a first judging step (Step (4) of the 
flow shown in Fig. 5) for judging whether or not the inter- 
mediate code information corresponding to one page 
has been stored in the first storage area; and a third 
storing step (Step (14) of the flow shown in Fig. 5) con- 
ducted based on the result of judgment conducted by 
the first judging means, so as to cause the intermediate 
code information stored on the predetermined band 
basis in the first storage area to be developed into 
image in the second storage area, thereby preserving 



vacant area in the first storage area, and to store subse- 
quent intermediate code data into the vacant area. 
Thus, even when the size of the one-page printing infor- 
mation received from the information processing appa- 

5 ratus is so large that the printing information cannot be 
stored in the first storage area, the printing information 
can safely be received and stored in the printing appa- 
ratus, by the effective use of the second storage area. 
In accordance with the ninth aspect of the present 

io invention, the data processing method of the eighth 
aspect further comprises: a second judging step (Step 
(4) of the flow shown in Fig. 5) conducted after storage 
of the subsequent intermediate code information in the 
vacant area, so as to judge whether or not the interme- 

15 diate code informatfori corre^ndihg to one page has 
been stored in the first storage area; a fourth storing 
step (Step (7) of the flow shown in Fig. 5) conducted 
based on the result of the judgment performed in the 
second judging step, so as to develop into image the 

20 intermediate code information of a band which does not 
contain image data from among the bands of intermedi- 
ate code information stored in the first storage area, and 
to store the developed image in the second storage 
area; a compressing step (Steps (8) to (11) of the flow 

25 shown in Rg. 5) for compressing the image-developed 
output information into a predetermined volume, 
thereby generating compressed output information; and 
a fifth storing step (Step (12) of the flow shown in Fig. 5) 
for storing the compressed output information in the first 

30 storage area. In operation, the intermediate code infor- 
mation of the bands stored in the first storage area is 
image-developed through the second storage area and 
again stored in the first storage area. If full one-page 
intermediate code information cannot be stored in the 

35 first storage area despite such a technique, the com- 
pression means operates to compress the image-devel- 
oped output information, so that full one-page printing 
information can safely be stored in the form of combina- 
tion of predetermined intermediate codes and image 

40 data. 

The twelfth aspect of the present invention pertains 
to a storage medium storing a computer-readable pro- 
gram which comprises: a first converting step (Step (3) 
of the flow shown in Fig. 5) for converting page-basis 

45 printing information received from an information 
processing apparatus into predetermined intermediate 
code information, the conversion being executed on a 
predetermined band basis; a first storing step (Step (3) 
of the flow shown in Rg. 5) for storing, in a first storage 

so area preserved in a memory resource, the intermediate 
code information obtained through the conversion; a 
second converting step for converting the intermediate 
code information stored in the first storage area into 
image data on a predetermined band basis; a second 

55 storing step (Step (13) of the flow shown in Fig. 5) for 
storing, in a second storage area preserved in the mem- 
ory resource, a plurality of bands of the image data 
obtained through the conversion performed in the sec- 
ond converting step; a first judging step (Step (4) of the 
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flow shown in Fig. 5) forjudging whether or not the inter- 
mediate code information corresponding to one page 
has been stored in the first storage area; and a third 
storing step (Step (3) of the flow shown in Fig. 5) con- 
ducted based on the result of judgment conducted by 
the first judging means, so as to cause the intermediate 
code information stored on the predetermined band 
basts in the first storage area to be developed into 
image in the second storage area, thereby preserving 
vacant area in the first storage area, and to store subse- 
quent intermediate code data into the vacant area, 
Thus, the invention also includes a form in which pro- 
gram codes corresponding to the steps of the flow 
shown in Fig. 5 are stored in a later-mentioned external 
storage medium or the internal memory resource, and 
are read and executed by the CPU 12. 

The thirteenth aspect of the present invention per- 
tains to a storage medium storing a computer-readable 
program, wherein the computer-readable program fur- 
ther comprises: a second judging step (Step (4) of the 
flow shown in Fig. 5) conducted after storage of the sub- 
sequent intermediate code information in the vacant 
area, so as to judge whether or not the intermediate 
code information corresponding to one page has been 
stored in the first storage area; a fourth storing step 
(Step (7) of the flow shown in Fig. 5) conducted based 
on the result of the judgment performed in the second 
judging step, so as to develop into image the intermedi- 
ate code information of a band which does not contain 
image dam from among the bands of intermediate code 
information stored in the first storage area, and to store 
the developed image in the second storage area; a 
compressing step (Steps (8) to (1 1) of the flow shown in 
Fig. 5) for compressing the image-developed output 
information into a predetermined volume, thereby gen- 
erating compressed output information; and a fifth stor- 
ing step (Step (12) of the flow shown in Fig. 5) for 
storing the compressed output information in the first 
storage area. Thus, the invention also includes another 
form in which program codes corresponding to the 
steps of the flow shown in Fig. 5 are stored in a later- 
mentioned external storage medium or the internal 
memory resource, and are read and executed by the 
CPU 12. 

As will be seen from the foregoing description, 
according to the first embodiment of the present inven- 
tion, it is possible to obtain a printer of an extremely high 
cost performance, which can perform printing irrespec- 
tive of the type of the inputted data and which requires a 
memory capacity of about 2 MB (see Fig. 11 A) much 
smaller than that (about 4.5 MB, see Fig. 1 1 B) required 
in the case where a one-page bit map memory is used. 

[Second Embodiment] 

A description will now be given of a second embod- 
iment of the present invention. 

Fig. 7 is a flow chart illustrative of an embodiment of 
the data processing method for use in a printing appara- 



tus in accordance with the present invention. This proc- 
ess corresponds to the data processing performed by 
the host computer 1500 shown in Fig. 1. This process 
has steps (1) to (9). 

5 Figs. 6 and 9 also are flow charts illustrative of fur- 
ther steps of the data processing method for use in the 
printing apparatus in accordance with the present 
invention. These flows correspond to data processings 
performed by the printer 2500 shown in Fig. 1 , and have 

10 steps (11) to (25). 

Referring to these Figures, in Step (1). the CPU 1 of 
the host computer sends to the printer 2500 the data 
other than image data, among the document data to be 
transferred. In Step (2). upon recent of the data, the 

is CPU 12 of the printer 2500 shifts the data into an input 
buffer. In Step (12), a judgment is conducted as to 
whether or not the document data is an end code which 
indicates the end of the document data. If the document 
data is the end code, i.e., if the input of the whole one- 

20 page data has been completed, the process skips to 
Step (25) which executes the same printing processing 
as that described before. 

The printing processing in this embodiment is exe- 
cuted as follows. When the printing information of the 

25 initial or f irst band has been developed in the form of dot 
data and stored in the band memory, a printing com* 
mand is given to the printing section 17, and the dot 
data is delivered from the band memory in synchroniza- 
tion with horizontal and vertical synchronising signals to 

30 the printing section 17, thereby printing the data on a 
sheet of paper. If the dot data has not yet been devel- 
oped in the band memory, the intermediate codes are 
read from the portion of the intermediate code memory 
corresponding to the initial band, and are converted into 

35 dot data and developed in the band memory. Then, the 
developed dot data is subjected to printing in the same 
manner as that described above. 

ff the document data is judged as not being an end 
code in Step (12), the process proceeds to Step (13) 

40 which examines whether or not the received data is an 
inquiry command inquiring about the size of the 
vacancy in the intermediate code memory 501. If the 
received data is the inquiry command. Step (23) is per- 
formed in which the host computer 1500 is informed of 

45 the size of the vacant space in the intermediate code 
memory 501 through the data communication line 21. 
The process then returns to Step (11). Conversely, if 
Step (13) has judged that the received data is not an 
inquiry command, the process proceeds to Step (14) 

50 which determines whether or not the received data is a 
clear command for clearing the intermediate code mem- 
ory 501 . ff it is judged that the data is a clear command, 
the process skips to Step (24) in which the CPU 12 
clears the intermediate code memory 501 preserved on 

55 the RAM 13. The process then returns to Step (11). 

If the judgment in Step (14) has proved that the 
data is a document data, steps are executed in the 
same way as that in the first embodiment: namely, the 
data is converted into intermediate codes on band basis 
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in Step (15). and a judgment is made in Step (16) as to 
whether a vacant space is available in the intermediate 
code memory 501 . If ft is judged that there is no vacant 
area* development into band memory is conducted in 
Step (17) starting from the band having the greatest 5 
size of the intermediate code, and the data developed in 
the band memory 502 is reversibly compressed in Step 
(18). Various known reversible compressing method 
such as run-length method can be used. The process 
then skips to Step (9) which judges whether or not the 10 
size of the compressed data is 64 KB or smaller. 

The data size of 64 KB is 1/4 the storage area size 
(256 KB) of each of the first and second band memo- 
ries. Thus, the judgment performed in Step (9) is to con- 
firm whether or not the data size has been reduced to 15 
1/4 the storage capacity of each band memory as a 
result of the compression. This judgment is conducted 
for the following reasons. 

As stated before, the size of the dot pattern for one 
page is 4 MB when the printer performs printing at 600 20 
dpt 

Meanwhile, the capacity or area size of the interme- 
diate code memory 501 is 1 MB. Therefore, is the dot 
pattern of each band is compressed to 1/4. it is possible 
to store image data of one full page in the intermediate 2s 
code memory 501. Therefore, the data size of 64 KB, 
which is 1/4 the size of the band memory is used as a 
criterion. In genera), character patterns and graphics 
patterns are very often compressible without impairing 
quality, because such patterns in most cases consist of 30 
continuous black or white portions. In contrast, image 
data such as dither pattern or those produced by error 
diffusion technique can hardly be compressed reversi- 
bly. 

If the judgment in Step (1 9) has judged that the data 35 
size has been reduced to 1/4 or smaller as a result of 
the compression, the process proceeds to Step (22) in 
which the compressed data is returned to the intermedi- 
ate code memory 501 which now has a vacancy. 

However, if the data size has not been reduced to 40 
1/4 or smaller, an answer NO is given to the inquiry 
made in Step (19), and the process proceeds to Step 
(20) which conducts expansion of the compressed data, 
followed by Step (21) which executes irreversible com- 
pression. The irreversible compression is conducted by 45 
thinning every other dots from the dot data both in X and 
Y directions, so as to forcibly reduce the data size to 1/4. 
The original size of the dot data can be recovered by 
expanding the compressed data with multiplication fac- 
tor of 2 both in the X and Y directions. In this case, how- so 
ever, the image quality is obviously worsened. 

When tiie compressed dot pattern is returned to the 
intermediate code memory in Step (22), a flag is given 
to the compressed data indicating that the data has 
been compressed, as well as a flag indicative of the ss 
type of compression, i.e., reversible or irreversible. The 
process then returns to Step (1 1) for the entry of the 
next portion of the document data. 

After completion of the transfer of the data other 



than the image data in Step (2), the process advances 
to Step (3) in which the host computer 1 500 inquires the 
printer 2500 about the size of the vacant area left in the 
intermediate code memory. Then, in Step (4), a judg- 
ment is conducted as to whether or not the size V of 
the vacant area exceeds the size ¥ of the image data 
which is not to be transferred. If the area size "n" is 
greater than the image data size "m*. the image data is 
transferred to the printer 2500 without any specific 
processing, thus completing the process. 

However, if the size "n" is judged as being smaller 
than the size of the image data "m" which is now to be 
transferred; the process proceeds to 
examines whether or not the area size "n" is greater 
than 1/4 of the image data size W. If the answer is 
YES, Step (9) is executed in which a compression 
processing is performed in the host computer 1500, so 
as to reversibly or irreversibly compress the image data 
into, for example, 1/4 the original size, and the com- 
pressed image data is sent to the printer 2500 with a 
compression flag set thereon, thus completing the proc- 
ess. If the image data which has not been compressed 
is transferred to the printer 2500, the printer 2500 will 
necessarily be burdened with the series of operations 
including development of intermediate codes in the 
intermediate code memory 501 into dot pattern, com- 
pression and returning to the intermediate code mem- 
ory Consequently, a considerably long processing time 
is required for the preparatory processing performed by 
the printer In this embodiment, such burdening of the 
printer 2500 can be avoided because the image data is 
compressed by the host computer 1500 before trans- 
ferred to the printer 2500: namely, the burden is under- 
taken by the host computer 1 500. 

Conversely, if the result of the judgment in Step (5) 
is such that the area size "n" is smaller than w (1/4)m", 
the above-mentioned series of operations, including 
development of intermediate codes in the intermediate 
code memory 501 into dot pattern, compression and 
returning to the intermediate code memory, have to be 
conducted by the printer 2500, even if the image data is 
compressed before the transfer from the host computer 
1500. Consequently, a long processing time will neces- 
sarily be required. In such a case, therefore, the proc- 
ess proceeds to Step (6) in which an intermediate code 
memory clear command is sent to the printer 2500 so 
as to clear the content of this memory. Then, the one- 
page data inclusive of both the image data and other 
data is developed into a one-page bit map memory, and 
the developed one-page data is compressed reversibly 
or irreversibly into 1/4 size. The compressed data is 
then transferred as image data, together with the com- 
pression flag, to the printer 2500, whereby the process 
is completed. 

Thus,according to the second embodiment, the 
total processing time of the printing can be shortened, 
because the host computer operates to undertake part 
of the processing.anticipating overflow of the intermedi- 
ate code memory of the printer 2500. 
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A description will now be given as to the relation- 
ships between the features of the tenth, eleventh, four- 
teenth and fifteenth aspects of the invention and the 
features of the described embodiment, as well as the 
operations of these aspects, with reference to Figs. 7 5 
and 8. 

The tenth aspect of the present invention pertains 
to a data processing method tor use in a printing system 
comprising an information processing apparatus and a 
printing apparatus communicable with each other 10 
through a predetermined communication medium 
(interface, infrared wireless interface, network or the 
like), the method comprising: a first transferring step 
(Step (1) of the flow shown in Fig. 7) tor transferring first 
priming information &frtidd by removing image data is 
from one-page printing information to be transferred; a 
first converting step (Step (15) of the flow shown in Fig. 
8) for converting, on a predetermined band basis, the 
first printing information received from the information 
processing apparatus into a predetermined intermedi- so 
ate code information; a first storing step (Step (15) of 
the flow shown in Fig. 8) for storing the intermediate 
code information obtained through the conversion in a 
first storage area preserved in a memory resource; and 
an informing step (Step (23) of the flow shown in Fig. 8) 25 
for informing, after the storage of the intermediate code 
information in the first storage area, the information 
processing apparatus of the size of vacancy in the first 
storage area, in response to an inquiry given by the 
information processing apparatus. Thus, the information 30 
processing apparatus can know the size of the vacant 
area in the first storage area which stores the intermedi- 
ate code information of the printing information except 
for the image data. 

in accordance with the eleventh aspect of the 3$ 
present invention, the data processing method further 
comprises: judging step (Steps (3) to (5) of the flow 
shown in Fig. 7) for comparing the size of the image 
data to be transmitted with the size of vacancy informed 
by the printing apparatus; reducing step (Steps (7) and 40 
(9) of the flow shown in Fig. 7) for reducing the size of 
the image data to be transferred based on the result of 
the judgment; and a second transferring step (Steps (7) 
to (9) of the flow shown in Fig. 7) for transferring the 
reduced image data to the printing apparatus. It is there* 45 
fore possible to store the image data even in the limited 
area in the memory resource of the printing apparatus. 

According to the fourteenth aspect of the present 
invention, there is provided a storage medium storing a 
computer-readable program, the computer-readable so 
program comprising: a first transferring step (Step (1) of 
the flow shown in Fig. 7) for transferring first printing 
information formed by removing image data from one- 
page printing information to be transferred; a first con- 
verting step (Step (15) of the flow shown in Fig. 8) for ss 
converting, on a predetermined band basis, the first 
printing information recaved from the information 
processing apparatus into a predetermined intermedi- 
ate code information; a first storing step (Step (15) of 



the flow shown in Fig. 8) for storing the intermediate 
code information obtained through the conversion in a 
first storage area preserved in a memory resource; and 
an informing step (Step (23) of the flow shown in Fig. 8) 
for informing, after the storage of the intermediate code 
information in the first storage area, the information 
processing apparatus of the size of vacancy in the first 
storage area, in response to an inquiry given by the 
information processing apparatus. Thus, the program 
codes corresponding to the flows shown in Figs. 7 are! 
8 are stored in a later-mentioned external storage 
medium or in the internal memory resource, and are 
read and executed by the CPU 12: Such a way of imple- 
mentation also is within the scope of the present inven- 
tion. 

The fifteenth aspect of the present invention per- 
tains to a storage medium storing a computer-readable 
program, wherein the computer-readable program fur- 
ther comprises: judging step (Steps (3) to (5) of the flow 
shown in Fig. 7) for comparing the size of the image 
data to be transmitted with the size of vacancy informed 
by the printing apparatus; a reducing step (Steps (7) 
and (9) of the flow shown in Fig. 7) for reducing the size 
of the image data to be transferred based on the result 
of the judgment; and a second transferring step (Steps 
(7) to (9) of the flow shown in Fig. 7) for transferring the 
reduced image data to the printing apparatus. Thus, the 
program codes corresponding to the flows shown in Fig. 
7 are stored in a later-mentioned external storage 
medium or in the internal memory resource, and are 
read and executed by the CPU 12. Such a way of imple- 
mentation also is within the scope of the present inven- 
tion. 

[Third Embodiment] 

In the first embodiment, in the event of an overflow 
of the intermediate code memory, the development of 
the intermediate codes into the band memory is con- 
ducted on the band which has the greatest size of inter- 
mediate code data, as described in connection with 
Step (7) of the flow shown in Fig. 5. In general, graphics 
data and character data can be compressed at high 
compression ratio. The first embodiment, therefore, may 
be carried out such that the development into the band 
memory is conducted preferentially on the intermediate 
codes of a band which has the greatest size of interme- 
diate code data and which is devoid of image data. 

[Fourth Embodiment] 

In the first and second embodiments, the image 
data is reversibly compressed on band basis. This tech- 
nique has a risk that noticeable discontinuities may 
appear at the boundaries between adjacent bands. In 
case of the image data, therefore, the control may be 
effected such that the reversible compression is 
effected at once on ail the bands containing the image 
data, and the thus compressed image data is trans- 
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f erred on band basis. 
[Fifth Embodiment 

tn the embodiments described hereinbefore, when 
the intermediate code memory 501 has become full, the 
operation including the development into dot image and 
compression of the developed dot data is executed in 
such an order that the operation is commenced first on 
the band having greatest size of the intermediate code 
data. This is not exclusive and the method may be con- 
ducted such that during the preparation of intermediate 
codes of the successive bands; the intermediate codes 
are changed into compressed dot data whenever the 
size of the intermediate code data of a band has 
exceeded a predetermined size. 

A description will now be given of the structure of 
the computer-readable data processing program for use 
in the printing system of the present invention, with spe- 
cific reference to a memory map shown in Fig. 10. 

Fig. 10 shows a memory map formed in a storage 
medium which stores the computer-readable data 
processing program for use in the printing system of the 
present invention. 

Although not specifically shown in this Figure, the 
storage medium may store also information for adminis- 
trating programs in the medium, such as the version 
information, writer information, and so forth, as well as 
information which depends on the OS of the program 
reader, e.g., a computer, such as icons for identifying 
and displaying programs. 

Data subordinate to the programs also are adminis- 
trated by the directory. The storage medium also may 
store programs for installing various programs on the 
computer, decompressing program for decompressing 
any compressed program to be installed, and so forth. 

The functions shown in Figs. 5. 9, 7 and 8 used in 
the described embodiments may be executed by the 
host computer in accordance with programs which are 
installed externally. The present invention is applicable 
also to a case where a group of information including 
programs are supplied to the output apparatus from a 
storage medium such as a CD-ROM, flash memory, FD 
or the like, or from an external storage medium through 
a network. 

The storage medium storing the software program 
codes implementing the functions of the described 
embodiments is supplied to the system, so that the 
computer (or CPU or MPU) of the system or apparatus 
reads and executes these program codes, whereby the 
objects of the present invention are achieved. 

In such a case, the program codes read from the 
storage medium implement the novel functions of the 
present invention, so that the storage medium storing 
such program codes constitutes one form of the present 
invention. 

The storage medium for supplying the program 
codes may be, for example, a floppy disk a hard disk, 
an optical disk, a magneto-optical disk, a CD-ROM, CD- 



R, magnetic tape, non-volatile memory card, ROM, 
EEPROM.orthe lite. 

The storage medium in accordance with the inven- 
tion enables the computer to read and execute the pro- 

5 gram codes stored therein, so as to implement the 
functions of the described embodiments. The storage 
medium, however, also may be such that an OS (oper- 
ating system) working on the computer conducts part or 
whole of the processings, in accordance with the 

10 instructions given by the program codes stored in the 
medium, thereby implementing the functions of the 
described embodiments. 

Obviously; the anSh^^ 
program codes read from the storage medium are writ- 

i5 ten in a function expansion board loaded on the compu- 
ter or a memory in a function expansion unit connected 
to the computer, so that a CPU of the function expan- 
sion board or unit conducts part or whole of the 
processings, in accordance with the instructions given 

20 by the written program codes, thereby implementing the 
functions of the described embodiments. 

The invention may be applied to a system com- 
posed of a plurality of devices or apparatuses, or to a 
stand-alone apparatus, ft will be clear that the invention 

25 can also be accomplished by supplying such a system 
or apparatus with the programs described hereinbefore. 
In such a case, the storage medium storing the software 
programs for accomplishing the invention is loaded in 
and read by the system or the apparatus, so that the 

so system or the apparatus can enjoy the advantages of 
the present invention. 

Furthermore, the invention may be carried out such 
that a program represented by a software for accom- 
plishing the present invention is down-loaded from a 

35 data base on the network by the operation of a commu- 
nication program, so that a system or apparatus on 
which the program has been down-loaded can enjoy the 
advantages of the present invention. 



A description will now be given of the printing sys- 
tem of this errtbodiment, with reference to Figs. 12 and 
13. In these Figures, the same reference numerals are 

45 used to denote the same components as those 
employed in the first embocfiment described before. 

Fig. 12 is a block diagram showing the structure of 
the printing system of the sixth embodiment of the 
present invention. The printing system is basically com- 

50 posed of a host computer 1 500 and a printer 2500. 

The host computer 1500 has a control section 1 000 
which includes a CPU 1 capable of executing, in accord- 
ance with document processing programs stored in a 
program ROM of the ROM 3, various processings of 

55 document which contain patterns, images, characters 
and tables, inclusive of table calculations. The CPU 1 
performs overall control of various devices connected to 
a system BUS 4, in accordance with programs which 
are stored in the program ROM of the ROM 3, external 
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memory 1 1 or other external storage medium and which 
implement the processes shown in the flow charts of 
Figs. 20, 21 and so on. Numeral 2 designates a RAM 
which provides a main memory and work areas for the 
CPU 1. 

The ROM 3 also has a font ROM which stores font 
data used in the document processing, and a data ROM 
which stores various data such as directory information, 
printer driver table, and so forth. Numeral 5 designates 
a keyboard controller (KBC) which controls entry of 
information from a keyboard (KB) 9 and a pointing 
device which is not shown. Numeral 6 designates a 
CRT controller (CRTC) which controls the dismay on a 
CRT display (CRT) 10. A memory controller (MC) 7 con- 
trols access to the external memory 11 such as a hard 
disk, floppy disk, or the like. 

Numeral 8 designates a printer controller (PRTC) 
which performs communication processing for commu- 
nication with the printer 2500 through a bi-directional 
interface 21. The CPU 1 is capable of executing devel- 
opment of outline fonts (rasterization) onto a display 
information ROM provided on, for example, the RAM 2, 
so as to enable WYSIWIG on the CRT 10. The CPU 1 
also can open various registered windows in accord- 
ance with commands given by, for example, mouse cur- 
sor, thereby executing various data processings. 

The printer 2500 has a printer controller 2000 which 
corresponds to the printing apparatus of this embodi- 
ment Numeral 12 designates a printer CPU which per- 
forms overall control of devices connected to a system 
BUS 20. In accordance with processing programs which 
are stored in the program ROM of ROM 14 or other stor- 
age medium and which implements processes shown in 
flow charts of Figs. 22 to 25 which will be mentioned 
later "me printer CPU 16 also serves to output image 35 
signals as output information to the printing section 
(printer engine) 1 7 which is connected thereto through a 
printing interface (l/F) 16. The printer interface 16 is a 
controller which converts document data entered from 
the host computer 1500 through the input section 15 ao 
into dot images of a form which is printable by the print- 
ing section 17. 

Numeral 13 denotes a RAM which provides a main 
memory and work areas for the CPU 12. The arrange- 
ment is such that the capacity of this RAM can be as 
increased by means of an option RAM which is con- 
nected to an expansion port not shown. The RAM 13 
has an output information development area, environ- 
mental data storage area, NVRAM, and so on. Numeral 
1 4 designates a ROM which includes a font ROM stor- so 
ing font data and other data which are used in generat- 
ing the above-mentioned output information, and a data 
ROM which, when the printer is devoid of an external 
memory such as a hard disk, stores information which 
are used on the host computer 1000. ss 

Numeral 15 designates an input section. The CPU 
12 is communicable with the host computer 1500 
through the interface 2 1 , so that the host computer 1 500 
can be informed of the information available in the 



printer 2500. Numeral 18 designates an operating sec- 
tion (operation panel) having switches for various oper- 
ations, as well as LED indicators and so forth. An 
external memory which is not shown is connectabte so 
as to store font data, emulation program, form data and 
so on. Numeral 19 denotes a compressor/expander 
which performs reversible compression and expansion 
of dot image data on the RAM 13. 

The arrangement may be such that a plurality of the 
aforesaid memories are connected, ft is also possible to 
provide an NVRAM which is not shown, for the purpose 
of storage of printer mode setting information given 
through th¥ in this embddimert. the 

functions shown in Figs. 15 to 19 may be executed by 
the CPU 1 of the host computer 1500 or the CPU 12 of 
the printer 2500, in accordance with externally installed 
programs. 

In such a case, the invention may be carried out 
such that the system including the host computer and 
the printer is loaded with a group of information includ- 
ing programs, derived from a storage medium which is 
not shown, e.g., CD-ROM, flash memory, FD or the like, 
or from an external storage medium via a network, so 
that such group of information is supplied to the host 
computer or the printer. 

Fig. 1 3 schematically shows the construction of the 
printing system shown in Fig. 12. Hence, the same ref- 
erence numerals are used to denote the same portions 
or components as those shown in Fig. 1 2. 

The host computer 1500 has a pointing device 
3000 which is connected to a keyboard 9 so as to per- 
form pointing on the display of the CRT 1 0 by means of 
a mouse cursor or the like. The printer 2500, e.g., a 
laser beam printer (IBP), has a laser driver 1502 which 
is a circuit for driving a semiconductor laser 1503, so as 
to turn on and off the emission of laser light 1504 from 
the semiconductor laser 1503 in accordance with video 
signal from the printer controller 2000. 

Numeral 1505 denotes a rotary polygon mirror 
which deflects the laser light 1504 to the left and right, 
thereby effecting scanning exposure of the surface of an 
electrostatic drum 1506. As a result, an electrostatic 
latent image of , for example, character pattern is 
formed on the electrostatic drum 1506. A developing 
device 1510 is disposed on the periphery of the electro- 
static drum 1506 so as to develop the electrostatic 
latent image formed on the electrostatic drum 1506 by 
the laser light 1504 into visible image by means of a 
toner. The developed image is then transferred to a 
recording paper which has been fed into the printer by 
means of a feeder roller 1511. 

Numeral 1508 designates a transfer roller which 
fixes the toner image transferred to the recording paper 
by application of heat A cartridge 1507 contains the 
electrostatic drum 1506 and the developing device 
1510. The LBP 2500 has at least one card slot which 
permits connection of an option card and a control card 
of a different language 6ystem (emulation card) which 
provide fonts in addition to internally stored fonts. 
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Fig. 14 schematically show the structure of one* 
page prim data including text data, graphics data and 
image data, stored in the RAM 2 of the host computer 
1500 or in the external memory 1 1 which are shown in 
Fig. 12. 5 

Referring to this Figure, numerals 1001 to 1008, 
1015 and 1016 denote bands which will be described 
later, Lines which form borders between adjacent bands 
do not appear as lines in the document. Numeral 1020 
denotes text data which in this case is a character "A". 10 
The character "A" is extending over bands 1001 to 
1003. Numeral 1203 indicates text data which is a row 
of characters *USA". Numeral 1021 indicates graphics 
data, e.g., hatching lines, extending over the bands 
1001 to 1004. Numeral 1022 designates image data is 
which in this case is a picture of a mountain, extending 
over the bands 1005 to 1008. 

Fig. 15 is a schematic illustration of a memory map 
in the RAM 1 3 of the printer 2500 shown in Fig. 1 2. 

Referring to this Figure, numeral 901 designates a 20 
display list memory which is an area for storing a later- 
mentioned display list A memory size of, for example, 
256 KB is allocated to this area. Numeral 902 desig- 
nates an image date memory which is an area for stor- 
ing image data. A memory size of, for example, 1 MB is 25 
allocated to this area. Numerals 903 and 904 designate 
banding buffer memories which are areas for storing 
developed dot data. A memory size of, for example, 256 
KB is allocated to each of these areas. 

Referring to the image data memory 902, numeral 30 

1203 designates a flag which will be detailed later and 
which indicates the contents of the image data. Numeral 

1204 designates coordinates of the image data. Thus, 
the flag 1203, coordinates information 1204, image data 
compressed by the compression/expansion device 19 35 
and the trailing data definition flag attached to the end of 

the image data are stored in the mentioned order in the 
image data memory 902. 

In the illustrated embodiment, the printing resolu- 
tion of the printer of the printing section 1 7 is assumed 40 
to be, for example, 600 x 600 dpi. When printing is per- 
formed on an A-4 size sheet at this resolution, the total 
size of the full image data for one page of this sheet size 
is about 4 MB. In contrast, the RAM 13 has a small 
capacity of 2 MB, as described before. 45 

Thus, in this embodiment, the memory has an area 
size or the capacity (2 MB) which is smaller than that 
(about 4 MB) required for storing one-page data. There- 
fore, this embodiment employs a pair of banding buffers, 
i.e., banding buffer memories 903 and 904. each having so 
a size which is 1/16 the size of the one-page data. The 
expansion into dot data to be sent to the printing section 
17 is conducted in the size which corresponds to the 
capacity of each of the banding buffer memories 903, 
904. Thus, a double-buffer structure is formed in which ss 
two banding buffer memories are used alternately such 
that, while dot data developed in one of the banding 
buffer memories is being read and sent to the printing 
section 17, data of the next band is developed in the 



other of the banding buffer memories. This operation is 
repeated to conduct processings for printing one-page 
data. 

In order that this method can be carried out, it is 
necessary that the data of different bands are independ- 
ent from one another. However, a document data usu- 
ally contains text data 1020 and graphics data 1021 
which extend over a plurality of bands. 

A description will now be given of a display list 
which is formed by converting the print data shown in 
Fig. 14 on band basis. 

Figs. 16A and 16B show details of the print data 
shown in Fig: 14. More ^ sp^ically, Rg. 16A shows the 
input data inputted from the host computer 1500, while 
Fig. 16B shows the display list which is formed as a 
result of conversion of the \t)^ut data of Fig. 16A into a 
plurality of band data 

Referring to Fig. 16A, numeral 5001 denotes a 
command for designating the pointer coordinates (X, Y), 
while 5002 denotes a command for designating the 
character code of the text data "A" 1020 (shown in Fig. 
14). Numeral 5003 denotes a command for designating 
attributes (font size and type) of the character of the text 
data "A" 1020. 

Numeral 5004 designates a command for scribing a 
straight line and corresponds to the scribing command 
of the graphics data 1021 (shown in Fig. 14). Numeral 

5005 denotes a command for designating attributes 
(thickness, type) of the straight line, i.e., the attributes 
(thickness, type) of the graphics data 1021. Numeral 

5006 is a command for designating coordinates of the 
start point of the straight line in the band, i.e., the coor- 
dinates of the point at which the graphics data 1021 
starts. Numeral 5007 is a command for designating 
coordinates of the end point of the straight line.i.e., the 
coordinates of the point at which the graphics data 1 02 1 
terminates. 

Referring now to Fig. 16B, numerals 5008 to 5017 
show the display list for the band 1001 , while numerals 
5018 to 5027 show the display list for the band 1002. 
Numeral 5008 is a command for starting the band data, 
corresponding to the start command for starting the 
band 1001 . Numeral 5009 denotes a command for des- 
ignating the pointer coordinates (position of scribing of 
the text data "A* 1020) in the band. Numeral 5010 is a 
command for designating character code of the text 
data "A" 1020. Numeral 5011 is a command for desig- 
nating attributes (size, type) of the character, i.e., the 
attributes (size, type) of the character of the text data 
"A" 1020. Numeral 5012 is a command for designating 
coordinates of the start point of the character in the 
band, ire., the point at which the text data "A" 1020 
starts in the band 1001. 

Numeral 501 3 designates a command for scribing a 
straight fine and corresponds to the scribing command 
of the graphics data 1 02 1 (shown in Fig. 1 4) in the band 
1001. Numeral 5014 denotes a command for designat- 
ing attrfoutes (thickness, type) of the straight line, i.e., 
the attributes (thickness, type) of the graphics data 
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1021. Numeral 5015 is a command for designating 
coordinates of the start point of the straight line in the 
band, i.e., the coordinates of the point at which the 
graphics data 1021 starts in the band 1001. Numeral 
5016 is a command for designating coordinates of the $ 
end point of the straight line in the band, i.e., the coordi- 
nates of the point at which the graphics data 1 021 termi- 
nates in the band 1001. Numeral 5017 denotes a 
command which indicates the end of the data in the 
band 1001. 10 

Numeral 5018 is a command for starting the band 
data, corresponding to the start command for starting 
the data of the band 1002; Numeral 5019 denotes a 
command for designating the pointer coordinates (posi- 
tion A scribing of the text data "A" 1020) in the band, is 
Numeral 5020 is a command for designating character 
code of the text data "A" 1020. Numeral 5021 is a com- 
mand for designating attributes (size, type) of the char- 
acter, i.e., the attributes (size, type) of the character of 
the text data "A" 1 020. Numeral 5022 is a command for 20 
designating coordinates of the start point of the charac- 
ter in the band, i.e., the point at which the subsequent 
portion of the text data "A" 1 020 starts in the band 1 002. 

Numeral 5023 designates a command fa* scribing a 
straight line and corresponds to the scribing command 25 
of the graphics data 1021 in the band 1002. Numeral 

5024 denotes a command for designating attributes 
(thickness, type) of the straight line, i.e., the attributes 
(thickness, type) of the graphics data 1021. Numeral 

5025 is a command for designating coordinates of the 30 
start point of the straight line in the band, i.a, the coor- 
dinates of the point at which the graphics data 1021 
starts in the band 1002. Numeral 5026 is a command for 
designating coordinates of the end point of the straight 
line in the band, t.e., the coordinates of the point at 35 
which the graphics data 1021 terminates in the band 
1002. Numeral 5027 denotes a command which indi- 
cates the end of the data in the band 1 002. 

Fig. 1 7 shows image data printable by the printing 
system shown in Rg. 12. This image data corresponds ao 
to the image data 1022 shown in Fig. 14. 

Referring to this Rgure, a, (I being from 1 to 16), b m 
(m being from 1 to 16) and c n (n being from 1 to 32) 
denote dots of the image data. 

Fig. 18 shows document data format sent from the 45 
host computer 1500 to the printer 2500 shown in Rg. 
12. 

Referring to this Figure, numeral 1201 denotes a 
header which indicates that data which follows this code 
is a document data. Numeral 1202 denotes a flag which so 
indicates the type of the data, specif ically, whether the 
data is text/graphics data or image data. For instance, 
when the flag 1 201 is "1 ", the data is text/graphics data, 
whereas, when the flag 1202 is "0*. the data is image 
data. Numeral 1203 denotes a flag which is shown in ss 
Fig. 15 and which indicates the contents of the image 
data. Thus, the flag 1203 is effective only when the f;ag 
1202 is "0", i.e.. only when the data is image data. 

Practically, the status "00" of the flag 1 203 indicates 



all image data, inclusive of the dot data ai (I being from 
1 to 16), b m (m being from 1 to 16) and c n (n being from 
1 to 32) of the image data shown in Fig. 17. More spe- 
cifically, the status "01" of the flag 1203 designates the 
first 1 14 of the data, i.e., only the dot data a t (I being from 
1 to 16) of the image data shown in Rg. 17. The status 
"10" of the flag 1203 designates the next 1/4 of the data, 
i.e., only the dot data (m being from 1 to 16) of the 
image data shown in Rg. 17. The status "11" of the flag 
1 203 designates the remainder 1/2 of the data, i.e., only 
the dot data C n (n being from 1 to 32) of the image data 
shown in Rg. 17. Numeral 1204 designates coordinates 
of the image data shown in Fig: 15. and is effective only 
when the flag 1202 indicates that the data is image 
data, i.e., only wh^ri the status of the flag 1202 is "0". 
Numeral 1205 denotes a data storage area, while 1206 
denotes a data end flag indicative of an end of the data. 

Figs. 19A and 19B schematically show dot data 
restored from the dot data formed by dividing the image 
data shown in Rg. 17. More specifically, Rg. 19A shows 
the dot data restored by synthesis from the dot data a, (I 
being from 1 to 16) of the initial 1/4 of the image data 
and the next 1/4 dot data b m (m being from 1 to 16). Rg. 
19B shows dot data restored from the dot data ai (J 
being from 1 to 16) of the initial 1/4 of the image data 
alone, by expanding the dot data with a multiplication 
factor of 2 both in X and Y directions. 

A description will now be given of the relationships 
between the features of the sixteenth to twenty-ninth 
aspects of the present invention and the features of this 
embodiment, as ell as operations of these aspects of 
the invention. 

The sixteenth aspect of the present invention per- 
tains to an information processing apparatus capable of 
performing, through a predetermined communication 
medium, band communication with a printing apparatus 
having a memory resource divided to provide band 
areas each of which being capable of developing an 
image therein, the information processing apparatus 
comprising: developing means (This corresponds to 
CPU 1 which performs developing processing in 
accordance with program stored in the program ROM of 
the ROM 3, external memory 11 or other storage 
medium which is not shown) for acquiring memory 
resource use status information ("memory-full" status) 
indicative of the state of use of the memory resource 
(RAM 13) delivered by the printing apparatus(printer 
2500) and for developing printing information which has 
been transferred to the printing apparatus into image 
data of a form which can be outputted by the printing 
apparatus (printer 2500); and transfer control means 
(This corresponds to CPU 1 which performs, through 
the printer controller (PRTC) 8, the transfer control 
processing in accordance with program stored in the 
program ROM of the ROM 3, external memory 1 1 or 
other storage medium which is not shown) for transfer- 
ring the image data developed by the developing means 
(CPU 1) to the printing apparatus (printer 2500). 

Thus, the CPU 1 aoquires the "memory-full" status 
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of the RAM 13 from the printer 2500 through the printer 
controller 8, and converts the printing information which 
has been transferred to the printer 2500 into image data 
of a form which is printable by the CPU 12 of the printer 
2500. The image data thus formed is resent to the 5 
printer 2500 by the CPU 1 through the printer controller 
8. When it is expected that the processing of the printing 
information to be transferred from the host computer 
1 500 may tail due to restriction in the size of the storage 
area allocated in the memory resource of the printer w 
2500, the printing information is beforehand developed 
into image data by the host computer 1500, and the 
thus-developed data is transferred to the printer 2500; 
The printer 2500. therefore, can directly print the print- 
ing information, even when the size of the printing infor- rs 
mation is so large that the information cannot be 
processed otherwise due to restriction in the memory 
resource allocation in the printer 2500. 

In accordance with the seventeenth aspect of the 
present invention, the information processing apparatus 20 
(printer 2500) further comprises: data processing 
means (This corresponds to CPU 1 which performs 
data processing in accordance with program stored in 
the program ROM of the ROM 3, externa) memory 1 1 or 
other storage medium which is not shown) for acquiring 25 
information concerning image data development area 
size allocated in the memory resource (RAM 13) of the 
printing apparatus (printer 2500), comparing based on 
the acquired information the Image data development 
area size with the total size of the image data to be 30 
transferred, and for adjusting the size of the image data 
to be transferred to the printing apparatus based on the 
result of the comparison, thereby generating transfer 
data to be transferred to the printing apparatus. The 
transfer control means (CPU 1) transfers the transfer 35 
data formed by the data processing means. Thus, the 
CPU 1 acquires the information concerning the size of 
the area allocated in the RAM 1 3 of the printer 2500 for 
development of the image data, and compared this area 
size with the total size of the image data to be trans* 40 
ferred The CPU 1 then forms the transfer data by 
adjusting the size of the image data to be transferred, 
based on the result of the comparison, and transfers the 
thus-formed transfer data. Therefore, when the size of 
the image data to be transferred from the host computer 45 
1500 exceeds the size of the image area allocated in 
the memory resource (RAM 13) of the printer 2500, the 
transfer is performed after adjustment of the image data 
size. Consequently, the printer 2500 receives image 
data of a size which can be stored in the image area so 
allocated in the memory resource. 

In accordance with the eighteenth aspect of the 
present invention, the transfer control means (CPU 1) 
transfers the image data in a dividing manner in a plural- 
ity of transfer cycles. When the size of the image data to ss 
be transferred from the host computer 1500 exceeds 
the size of the image area allocated in the memory 
resource of the printer 2500, the image data is trans- 
ferred to the printing apparatus in a divided manner in a 



plurality of cycles, while the size of the image data is 
adjusted, whereby the printer 2500 can receive and 
store the image data which has been sized to be 
accommodated in the image area allocated in the mem- 
ory resource and which can restore the original image. 

In accordance with the nineteenth aspect of the 
present invention, the transfer control means (CPU 1) 
suspends the transfer of image data to the printing 
apparatus, depending on the memory resource use sta- 
tus (memory-full status) acquired from the printing 
apparatus during the dividing transfer of the image data. 
Namely, during the divided transfer of the image data, 
the CPU r deceives the n mmory-m n status of the RAM 
13 from the printer 2500. Upon receipt of this status 
information, the CPU 1 suspends the transfer of the 
image data to the printer 2500. Thus, when the 6ize of 
the image data to be transferred from the host computer 
2500 exceeds the size of the image area allocated in 
the memory resource of the printer 2500, the transfer of 
the image data to the printer 2500 is ceased, thus pre- 
venting transfer to the printer 2500 of the image data of 
the size exceeding the size of the image area allocated 
in the memory resource. 

In accordance with the twentieth aspect of the 
present invention, the data processing means (CPU 1) 
extracts non-overlapping pixel data in a stepping man- 
ner (the dot data a, (j being from 1 to 16), b m (m being 
from 1 to 16) and c„ (n being from 1 to 32)) from the 
image data and generates the transfer data based on 
the extracted pixel data. Thus, image data which can 
produce the whole image is transferred to the printer 
2500 in a stepped manner, without any overlap, thus 
avoiding overflow of the image area allocated in the 
memory resource of the printer 2500 with the image 
data transferred from the host computer 1500. tt is 
therefore possible to supply the printer 2500 with image 
data which can produce whole image as possible, with- 
out causing overflow of the image area allocated for the 
memory resource. 

The twenty-first aspect of the present invention per- 
tains to a printing apparatus communicable with an 
information processing apparatus through a predeter- 
mined communication medium, comprising; first stor- 
age means (display list memory on the RAM 13) for 
dividing printing information received from the informa- 
tion processing apparatus (2500) into a plurality of 
bands (1001 to 1008, 1015 and 1016) of data (display 
lists 5006 to 5027) and for storing the bards of data; 
and first informing means (This corresponds to CPU 12 
which conducts informing processing by executing pro- 
gram stored in the program TOM of the ROM 14 or 
other storage medium which is not shown) for informing 
the information processing apparatus (host computer 
1500) of the status (memory-full status) of use of the 
first storage means (display list memory 901 on the 
RAM 13). In operation, the printing information received 
from the host computer 1500 is divided into display lists 
5008 to 5027 of the respective bands (1001 to 1008. 
1015, 1016), and these display lists are stored in the 
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display list memory 901 on the RAM 13. The CPU 12 
informs the host computer 1500 of the "memory-full" 
status of the display list memory 901. Thus, when the 
condition is such that the processing of the printing 
information transferred from the host conputer 1500 is 
expected to fail due to restriction in the printing informa- 
tion storage area allocated in the memory resource of 
the printer 2500, the host computer 1500 is informed of 
such a condition. Thus, the host computer 1500 can 
know, before completing the transfer of the printing 
information, the risk of overflow of the printing informa- 
tion storage area in the memory resource. 

The twenty^second aspect of the presem invention 
pertains to a printing apparatus communicable with an 
infomiation processing apparatus through a predeter- 
mined communication medium, comprising: compres- 
sion means (compression/expansion device 19) for 
compressing, in accordance with a predetermined com- 
pression protocol, image data received from the infor- 
mation processing apparatus (host computer 1500); 
second storage means (image data memory on the 
RAM 1 3) for storing the compressed image data formed 
by the compression means (compression/expansion 
device 19); expansion means (compression/expansion 
device 19) for expanding, in accordance with a prede- 
termined expansion protocol, the compressed image 
data stored in the second storage means; and printing 
means (printing section 17) for printing the image data 
which has been expanded by the expansion means. In 
operation, the compression/expansion device 19 com- 
presses the image data received from the host compu- 
ter 1500 in accordance with a predetermined 
compression protocol.and the compressed image data 
thus obtained is stored in the image data memory 902 
on the RAM 13. The compressed image data stored in 
the image data memory 902 on the RAM 13 is 
expanded by the compression/expansion device 19 in 
accordance with a predetermined protocol, and the 
expanded image data is subjected to printing performed 
by the printing section 17. Thus, the image data trans- 
ferred from the host computer 1 500 is compressed and 
stored in the image area allocated in the memory 
resource, whereby the whole image is printed at high 
image quality as possible. 

In accordance with the third aspect of the present 
invention, the printing apparatus further comprises sec- 
ond informing means (This corresponds to the CPU 12 
which conducts informing processing by executing a 
program stored in the program ROM of the ROM 14 or 
other storage medium.) for informing the information 
processing apparatus of the status (Image data mem- 
ory full" status) of use of the second storage means 
(image data memory 902 on the RAM 13). In operation, 
the CPU 12 informs the host computer 1500 of the 
"image data memory fuir status of the image data 
memory 902 on the RAM 1 3, thus clearly showing to the 
host computer 1500 that the size of the image data 
transferred from the host computer 1500 has exceeded 
the size of the image area allocated in the memory 



resource. 

In accordance with the twenty-fourth aspect of the 
present invention, the printing apparatus further com- 
prises: interpolation means (This corresponds to the 
5 CPU 12 which conducts interpolation processing by 
executing a program stored in the program ROM of the 
ROM 14 or other storage medium not shown.) for judg- 
ing the state of development of the compressed image 
in the second storage means (image data memory 902 
io on the RAM 13) and for conducting a predetermined 
interpolation processing on the image data expanded 
by the expansion means (compression/expansion 
device 19), thereby ^ re^^ing the image "data In 'opera-'" 
tion, the CPU 12, upon judging the state of development 
is of the data on the image data memory 902 on the RAM 
13, conducts a predetermined interpolation processing 
on the image data which has been expanded by the 
compression/expansion device 19, thereby restoring 
the image data. When the size of the image data trans- 
it? f erred from the host computer 1500 exceeds the size of 
the image area allocated in the memory resource of the 
printer 2500, the printer performs the restoration of the 
original image data depending on the size of the image 
data which has already been transferred to the printer 
25 2500, and conducts printing of the restored image data. 
Thus, even when the size of the image data exceeds the 
size of the image area allocated in the memory 
resource of the printer, it is possible to print the whole 
image at a high degree of quality as possible, based on 
30 the image data which has already been received by the 
printer 2500. 

According to the twenty-fifth aspect, when the use 
status information ("memory-full" status) concerning the 
state of use of the memory resource (RAM 13), i.e., the 

35 first storage means (display list memory on the RAM 
13), is received from the printing apparatus (printer 
2500) during transfer of the printing information, the 
transfer control means (This corresponds to the CPU 1 
which conducts transfer control processing through the 

40 printer controller 8.) transfers the image data developed 
by the developing means (CPU 1) to the printing appa- 
ratus. The directly printable image data is compressed 
by the compression means (compression/expansion 
device 19) and stored in the memory resource (RAM 

45 13), i.e., the second storage means (image data mem- 
ory on the RAM 13). The compressed data is then 
expanded by the expanded means (compres- 
sion/expansion device 19) and printed by the printing 
means (printing section 17), Thus, the state of use of 

so the memory resource of the printing apparatus (printer 
2500) is monitored and, when there is a risk that the 
printing information to be sent to the printing apparatus 
may cause an overflow of the storage area allocated in 
the memory resource, the printing information is directly 

ss received from the host computer 1500 in the form of 
printable image data, and is compressed/expanded so 
as to be printed without fail, while avoiding overflow of 
the memory. 

According to the twenty-sixth aspect, the host com- 
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puter 1500 acquires information concerning image data 
development area size allocated in the RAM 13 of the 
printer 2500, and CPU 1 compares based on the 
acquired information the image data development area 
size with the total size of the image data to be trans- $ 
ferred, and adjusts the size of the image data to be 
transferred to the printer 2500 based on the result of the 
comparison, thereby generating transfer data to be 
transferred by the CPU 1. (n the event that the size of 
the image data to be transferred from the host computer 10 
1500 exceeds the size of the image area allocated in 
the memory resource of the printer 2500, the size of the 
image data to be transferred is adjusted to a size which 
can be accommodated by the image storage area allo- 
cated in the memory resource. The image data of the 15 
thus adjusted size is transferred to and printed by the 
printer 2500. 

According to the twenty-seventh aspect the trans- 
fer control means (CPU 1) transfers the Image data in a 
dividing manner in a plurality of transfer cycles. There- 20 
fore, when the size of the image data from the host com- 
puter 1 500 exceeds the size of the image area allocated 
in the memory resource of the 2500, the image data to 
be transferred to the printer 2500 is adjusted by being 
divided so a to be transferred in a plurality of cycles. 25 
Therefore, the printer 2500 can receive image data 
which can restore the whole original image data, with- 
out causing overflow of the image storage area allo- 
cated for the memory resource. 

According to the twenty-eighth aspect, the CPU 1 of 30 
the host computer 1 500 suspends the transfer of image 
data to the printer 2500, based on the "memory-full" sta- 
tus of the image data memory 902 on the RAM 13 
acquired from the printer 2500 during the dividing trans- 
fer of the image data. Therefore, the printer 2500 gives 35 
a dear indication of any risk that the size of the image 
storage area allocated in memory resource is going to 
be exceeded by the size of the image data transferred 
from the host computer 1500, and, upon receipt of such 
indication, the host computer 1500 can suspend the 40 
transfer of the image data to the printer 2500. It is there- 
fore possible to avoid transfer of image data to the 
printer 2500 in excess of the size of the image area allo- 
cated in the memory resource. 

According to the twenty-ninth aspect, the data 45 
processing means (CPU 1 of the host computer 1500) 
extracts non-overlapping pixel data in a stepping man- 
ner (dot data ai (I being 1 to 16), b m (m being 1 to 16) 
and C n (n being 1 to 32)) from the image data and gen- 
erates the transfer data based on the extracted pixel so 
data, and the transfer data thus generated is transferred 
to the printer 2500. The printer 250O then compresses 
the received image data and stores the compressed 
image data in the image data memory 902 on the RAM 
13. Then, the CPU 1 2 judges the state of development ss 
of the compressed image data in the image data mem- 
ory 902 of the RAM 13 and conducts a predetermined 
interpolation processing on the image data expanded 
by the compression/expansion device 19, thereby 



restoring the image data It is therefore possible to sup- 
ply, stepwise and in a non-overlapping manner, the 
printer 2500 with the image data which can produce the 
whole image, without causing the image storage area 
allocated in the memory resource of the printer 2500 to 
overflow with the image data supplied by the host com- 
puter 1500. The printer 2500 thus restores the original 
image data by interpolation based on the image data 
which already has been received. It is therefore possible 
to transfer to the printer 2500 image data which can 
approximate the whole image as much as possible, 
without causing overflow of the image storage area allo- 
cated in the memory resource, ; whereby printing can be 
performed at high degree of quality as possible. 

A description will now be given of the data process- 
ing method for use in the printing system of the present 
invention, with reference to flow charts shown in Figs. 
20 to 25. 

Figs. 20 to 21 are flow charts illustrative of the data 
processing method performed in the host computer 
1500 of the printing system of the invention. The 
processing method has Steps (1) to (32). 

First of all, a document processing data is formed 
on the RAM 2 of the host computer 1 500. and a printing 
command is given by the keyboard (KB) 9 or a pointing 
device (not shown). In Step (1), CPU 1 examines the 
contents of the document data on the RAM 2 to check 
for presence of text/graphics data. This check is per- 
formed because different types of processing are 
applied in the printer 2500 to the text/graphics data and 
the imAge data. H it is judged thai there is no text/graph- 
ics data, the process proceeds to Step (2) which judged 
whether or not any image data exists. When it is judged 
that there is no image data, the process is ceased as 
being an error, tf the judgement in Step (2) has proved 
that image data exists, the process skips to Step (14) 
which commences image data transfer processing. 

In contrast, when it is judged in Step (1) that the 
data contains text/graphics data, the process proceeds 
to Step (3) which transmits the text/graphics data to the 
printer 2500 through the interface 21. Then, Step (4) 
checks for receipt of "printer memory-full" status from 
the printer 2500. If no such status has been received, 
the process proceeds to Step (5) which checks for com- 
pletion of data transmission, ff the data transmission 
has not been completed, the transmission processing of 
Step (3) is repeated, whereas, if the transmission of 
data has been completed before the display fist memory 
901 of the printer 2500 becomes full, Steps 
(13)onwards are executed. 

Conversely, if a "printer memory full* status is 
received from the printer 2500 in Step (4), i.e., when the 
display list memory 901 of the printer 2500 has become 
full before the completion of the data transmission, the 
process advances to Step (6) which examines whether 
or not any image data exists. When absence of image 
data is confirmed in Step (6), the process proceeds to 
Step (7) which ends "image data absence" command to 
the printer 2500. In such a case, the image data mem* 
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ory 902 in the printer 2500 can be used for the purpose 
of storing the display list. 

The process then proceeds to Step (8) which 
checks for receipt of "printer memory f ulP status from 
the printer 2500. ff no such status has been received, 
the process advances to Step (9) which checks for com- 
pletion of data transmission. Conversely, if the data 
transmission has not been completed yet the process 
proceeds to Step (10) which transmits text/graphics 
data to the printer 2500. The process then returns to 
Step (8) to repeat the operation for checking for the 
"printer memory f uir status. Conversely, H completion of 
data transmission is confirmed in Step (9). Le:, if the 
data transmission has been finished before the image 
data memory 902 of the printer 2500 becomes full, the 
process skips to Step (16) which delivers a "job end" 
command to the printer 2500 so as to cause the printer 
2500 to perform the printing operation, thus completing 
the processing. 

On the other hand, when receipt of "printer memory 
full* 1 status from the printer 2500 is confirmed in Step 
2500, i.e., when the image data memory 902 of the 
printer 2500 has become full before the completion of 
the data transmission, while presence of image data is 
confirmed in Step (6), the process proceeds to Step 
(1 1) which transmits to the printer 2500 a "cancer com- 
mand for canceling the text/graphics data which has 
been sent to the printer 2500. The process then pro- 
ceeds to Step (12) in which the text/graphics data is dot- 
developed into the RAM 2 of the host computer 1 500, so 
as to transform the whole text/graphics data into image 
data. If the original data contains image data, such 
image data is consolidated with the image data formed 
by transformation. The process then advances to Step 

(13) . 

Step (13) examines whether or not image data 
exists on the RAM 1 2. Absence of image data indicates 
that the transmission of document data has been com- 
pleted. The process then proceeds to Step (16) which 
sends a "job end" command to the printer 2500, thereby 
causing the printer 2500 to perform the printing, thus 
ceasing the processing. 

Conversely, if presence of image data is confirmed 
in Step (13), image data transmission processing is 
commenced. 

The host computer 1500 examines the size of the 
image data to be transferred. More specifically, in Step 

(14) , the hist computer examines whether the image 
data size exceeds 1/4 of the one-page data. If the size 
of the image data is less than 1/4 the size of one-page 
data, the image data can be transferred to the printer 
without any processing, because the image data mem* 
ory 902 of the printer, having a storage area size which 
is 1/4 the size of one-page data, can accept such image 
data. Therefore, when it is judged in Step (14) that the 
size of the image data is not greater than 1/4 the size of 
one-page data, whole the image data (a, (I being from 1 
to 16), b m (m being from 1 to 16) and c„ (n being from 1 
to 32) shown in Fig. 17) is sent to the printer 2500. After 



completion of the transmission of image data, an 
"image data determined" command is transmitted to the 
printer 2500. Then, in Step (16) a "job end" command is 
delivered to the printer 2500 so as to cause the printer 
5 2500 to perform the printing operation, thus completing 
the processing. 

Conversely, of the image data size is judged to be 
not smaller than 1/4 the one page data size in Step (14), 
the process proceeds to Step (17) which examines 
w whether or not the image data 6ize is 1/2 or greater of 
the one-page data size. If the answer is NO, i.e., if the 
image data size is confirmed to be not smaller than 1/4 
but less than T/2 the size cron^ 
process to Step (1 8) in which data of sizes which are 1 (2 
is of the image data, i.e., sizes below 1/4 the size of one- 
page data, are sent to the printer 2500. in this case, the 
dot data at (I being from 1 to 16) and b m (m being from 
1 to 1 6) are sent to the printer 2500. Then, the sending 
processing in Step (18) is repeated until completion of 
20 data transmission is confirmed in Step (19). When the 
completion of data transmission is confirmed in Step 
(19), the process proceeds to Steps (28) onward. 

Conversely, if the image data size has been con- 
firmed as being not smaller than 1/2 the one-page data, 
the process proceeds to Step (20) which sends the data 
( 8| (I being from 1 to 16) of Fig. 17) of the size which is 
1/4 the size of the image data is sent to the printer 2500. 
The sending operation of Step (20) is repeated until the 
completion of sending is confirmed in Step (21). After 
confirming the completion of the data transmission in 
Step (21), the process proceeds to Step (22) which 
transmits Image data determination" command to the 
printer 2500. 

Then, in Step (23) , data(b m (mbeingfrom 1 to 16) 
of Fig. 1 7) of the size which is 1/4 the size of the image 
data is sent to the printer 2500, followed by execution of 
Step (24) which checks for receipt of "printer memory 
full" status from the printer 2500. When no "printer 
memory full" status is confirmed, the operation of 
checking for receipt of "printer memory full" status of 
Step (24) is repeated, until completion of data transmis- 
sion is confirmed in Step (27). When the completion of 
data transmission is confirmed in Step (27), i.e., when 
the transmission of data has been finished before the 
image data memory 902 of the printer 29)0 becomes 
full, the process proceeds to Steps (28) onwards. 

Conversely, when "printer memory full" status is 
received in Step (24), i,e., when the image data memory 
902 of the printer 2500 has become full before the com- 
pletion of the data transmission, the process proceeds 
to step (25) which ends to the printer 2500 an "image 
data cancel" command for canceling the text/graphics 
data which has been transferred to the printer 2500. 
The process then advances to Step (26) which sends a 
"job end" command to the printer 2500, thus completing 
the processing. 

In Step (28), an "image data determination" com- 
mand is sent to the printer 2500 And, in Step (29), the 
remainder 1/2 of the image data, i.e., dot data C n (n 
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being from 1 to 32) of Fig. 1 7, is sent to the printer 2500. 
Then, Step (30) is executed to check fa receipt of 
"printer memory full" status from the printer 2500. tf 
"printer memory full* status has not been received, the 
checking operation for the receipt of the "printer mem- 5 
ory full" status is repeated until completion of the data 
transmission is confirmed in Step (31). When the com- 
pletion of data transmission is confirmed in Step (31), 
i.e., if the data transmission is completed before the 
image data memory 902 of the printer 2500 becomes w 
full, Step (32) is executed to send a "job end" command 
to the printer 2500, so as to cause the printer 2500 to 
perform the printing operation, thus competing the 
processing. 

However, r the "printer memory ftiir status is is 
received in Step (30). i.e., when the image data memory 
302 of the printer 2500 has become full before the com- 
pletion of the data transmission, the canceling process- 
ing is executed through Steps (25) onwards* 

A description wifl now be given of the relationships 20 
between the features of the thirtieth, thirty-first, thirty- 
fifth and thirty-sixth aspects of the present invention, as 
well as operations of these aspects, with reference to 
Rgs. 20 and 21. 

The thirtieth aspect of the present invention per- 2s 
tains to a data processing method for use in an informa- 
tion processing apparatus capable of performing, 
through a predetermined communication medium, band 
communication with a printing apparatus having a mem- 
ory resource dWldodi to provide band areas each of 30 
which being capable of developing an image therein, 
the method comprising: a developing step (Step (12) of 
the flow shown in Fig. 20) for acquiring memory 
resource use status information delivered by the print- 
ing apparatus and for developing printing information 35 
which has been transferred to the printing apparatus 
into image data of a form which can be outputted by the 
printing apparatus; and a first transferring step (Steps 
(15). (18). (20) of the flow shown in Fig. 20 and Steps 
(22), (23), (29) of the flow shown in Fig. 21) for transfer- 40 
ring the image data developed by the developing means 
to the printing apparatus. In the event that processing of 
printing information transferred from the host computer 
1500 is expected to fail due to restriction in the printing 
information storage area allocated in the RAM 1 3 of the 4s 
printer 2000, the printing information is beforehand 
developed into image data by the CPU of the host com- 
puter 1500, and the thus-developed image data is sent 
to the printer 2500. ft is therefore possible to print the 
printing information which otherwise will faH to be proc- 50 
essed due to restriction in the memory resource alloca- 
tion. 

In accordance with the thirty-first aspect of the 
present invention, the data processing method further 
comprises: a data processing step (Steps (17) onward ss 
of the ftow shown in Fig. 20) for aoquiring information 
concerning image data development area size allocated 
in the memory resource of the printing apparatus, com- 
paring based on the acquired information the image 



data development area size with the total size of the 
image data to be transferred, and for adjusting the size 
of the image data to be transferred to the printing appa- 
ratus based on the result of the comparison, thereby 
generating transfer data to be transferred; and a second 
transferring step (Steps (15). (18), (20) of the flow 
shown in Fig. 20 and Steps (22), (23), (29) of the flow 
shown in Fig. 21) for transferring the transfer data in a 
dividing manner in a plurality of transfer cycles. Jn 
accordance with this aspect of the invention, the image 
data is transferred to the printer 2500 in a stepped man- 
ner in accordance with the size of the image data to be 
transferred from the host computer 1500. It is therefore 
possible to transfer as much image data as possible to 
the printer 2500, even when the size of the image data 
to be transferred exceeds the size of the image storage 
area allocated in the memory resource of the printer 
2500. 

The thirty-fifth aspect of the present invention per- 
tains to a storage medium storing a computer-readable 
program, the computer-readable program comprising: a 
developing step (Step (12) of the flow shown in Rg. 20) 
for acquiring memory resource use status information 
delivered by the printing apparatus and for developing 
printing information which has been transferred to the 
printing apparatus into image data of a form which can 
be outputted by the printing apparatus; and a first trans- 
fer step (Steps (15), (18), (20) of the ftow shown in Fig. 
20 and Steps (22), (23), (29) of the flow shown in Fig. 
21) for transferring the image data developed by the 
developing means to the printing apparatus- Thus, pro- 
gram codes corresponding to the processes shorn in 
Rgs, 20 and 21 are stored in a later-mentioned storage 
medium or in the internal memory resource, and the 
CPU reads and executes the stored program codes. 
This way of implementation also falls within the scope of 
the present invention. 

In accordance with the thirty-sixth aspect of the 
present invention, tie computer-readable program fur- 
ther comprises: a data processing step (Steps (17) 
onward of the flow shown in Fig. 20) for acquiring infor- 
mation concerning image data development area size 
allocated in the memory resource of the printing appa- 
ratus, comparing based on the acquired information the 
image data development area size with the total size of 
the image data to be transferred, and for adjusting the 
size of the image data to be transferred to the printing 
apparatus based on the result of the comparison, 
thereby forming transfer data to be transferred; and a 
second transferring step (Steps (15), (18), (20) of the 
flow shown in Rg. 20 and Steps (22), (23), (29) of the 
flow shown in Fig. 21 ) for transferring the transfer data in 
a dividing manner in a plurality of transfer cycles. Thus, 
program codes corresponding to the processes shown 
in Figs. 20 and 21 are stored in a later-mentioned stor- 
age medium or in the internal memory resource, and 
the CPU reads and executes the stored program codes. 
This way of implementation also falls within the scope of 
the present invention. 
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According to these aspects of the invention, in the 
event that processing of printing information transferred 
from the host computer 1500 is expected to fail due to 
restriction in the printing information storage area allo- 
cated in the RAM 13 of the printer 2000, the printing $ 
information is beforehand developed into image data by 
the CPU of the host computer 1 500, and the thus-devel- 
oped image data is sent to the printer 2500. It is there- 
fore possible to print as much as possible the printing 
information which otherwise will fail to be processed w 
due to restriction in the memory resource allocation. In 
addition, since the image data is transferred to the 
printer 2500 in a stepped manner in accordance with 
the size of the image data to be transferred from the 
host computer 1500, it is therefore possible to transfer / 5 
as much image data as possible to the printer 2500, 
even when the size of the image data to be transferred 
exceeds the size of the image storage area allocated in 
the memory resource of the printer 2500. 

Figs. 22 to 25 are flow charts showing image 20 
processing method for use in the printing system of the 
present invention. The method has Steps (1) to (41) 
which are executed by the printer 2500. 

In Step (1), the printer 2500 waits for data to be 
received from the host computer 1 500. When the data is 25 
received from the host computer 1500, the process 
advances to Step (2) which judged whether or not the 
received data is an image data, ff it is judged that the 
received data is an image data, Steps (26) onward are 
executed to conduct an image data storage processing. 30 

Conversely, if Step (2) has judged that the received 
data is not an image data, i.e., when the received data 
is a text/graphics data, the process advances to Step (3) 
in which the CPU 12 analyzes the received data and 
converts the same into a display list as shown in Fig. 35 
16B. The display list thus obtained is stored in the dis- 
play list memory 901 of the RAM 13. 

Then, in Step (4), a judgment is conducted as to 
whether or not the display list memory 901 is full. When 
the storage of the display list is completed before the 40 
display fist memory 901 becomes full, the process 
advances to Step (5) in which a judgment is conducted 
whether a "job end H command has been received from 
the host computer 1500. When there is no receipt of 
such a "job end" command, the process returns to Step 45 
(1 ) to execute an operation for receiving image data. 

Conversely, when Step (5) has judged that a "job 
end* command has been received from the host compu- 
ter 1500, the process advances to Step (6) which per- 
forms printing of the data, thereby completing the so 
processing. 

Referring again to Step (4), if this Step has judged 
that the display list memory is full, Step (7) is executed 
in which the printer 2500 sends a "memory full" status to 
the host computer 1 500 through the interface 21 . Then, ss 
in Step (8), a judgment is conducted as to whether or 
not a "cancer command has been received from the 
host computer 1 500. When it is judged that the "cancer 
command has been received, the process advances to 



Step (9) which erases the display list stored in the dis- 
play list memory 901 in Step (3). Then, the "memory 
full" status is dismissed and the process returns to Step 
(1) to commence data receiving processing. 

When Step (8) has judged that there is no receipt of 
the "cancer command from the host computer 1500, 
the process advances to Step (10) which judges 
whether or not a "job end" command has been received 
from the host computer 1500. ff such "job end" com- 
mand has been received, the process returns to Step 
(6) which executes the printing processing, thus com- 
pleting the processing. 

However, if step (to)has judged that ther^ is no 
receipt of the "job end" command from the host compu- 
ter 1500, the process advances to Step (11) which 
determines whether or not a "no image" command has 
been inputted from the host computer 1500. If such a 
"no image" command has been input, the process 
advances to Step (12) which examines whether or not a 
"reset" command has been inputted from the host com- 
puter 1500. If there is not input of such "reset" com- 
mand, the process returns to Step (8) for checking 
again whether or not a "cancel" command has been 
inputted. However, if Step (1 2) has judged that a "reset" 
command has been received from the host computer 
1500, the process advances to Step (13) which clears 
the RAM 13 and resets the system so as to return the 
process to Step (1) to commence receiving processing. 

When the judgment in Step (1 1) has shown that a 
"no image" command has been received from the host 
computer 1500, the process advances to Step (14) 
which combines the areas of the display list memory 
901 and the image data memory 902 so as to provide 
an expanded area for the display list memory, and dis- 
misses the "memory full" status. The process then 
advances to Step (15) in which the remainder data, i.e., 
text/graphics data, is received from the host computer 
1500, and then to Step (16) in which the CPU 12 ana- 
lyzes the received data and converts the same into a 
display list as shown in Fig. 16B. The display list thus 
formed is stored in the display list memory 901 of the 
RAM 13. 

The process then advances to Step (17) which 
determines whether or not the expanded display list 
memory 901 has become full. If the storage of the dis- 
play list is completed before the expanded display list 
memory 901 becomes full, the process advances to 
Step (18) which determines whether or not a "job end" 
command has been received from the host computer 
1500. When it is judged that there is no input of the "job 
end" command from the host computer 1500, the proc- 
ess returns to Step (1) to prepare for receiving of data. 

However, if the judgement made in Step (18) shows 
that a "job end" command has been received from the 
host computer 1500, Step (19) is executed to perform 
printing of the data, thus completing the processing. 

If the judgment in Step (17) shows that the 
expanded display memory 901 has become full, Step 
(20) is executed in which the printer 2500 sends a 
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"memory full" status to the host computer 1500 through 
the interface 21. Then, in Step (21), a judgment is con- 
ducted as to whether or not a "cancel" command has 
been received from the host computer 1500. If it is 
judged that such a "cancel" command has been input- s 
ted, the process advances to Step (22) in which the dis- 
play list stored in the expanded display list memory 901 
in Steps (3) and (16) is erased. Then, after erasion of 
the "memory full" status, the process returns to Step (1 ) 
to prepare for receiving of data. 10 

However, if the judgment in Step (21) shows that 
there is no input of "cancel" command from the host 
computer 1500r the process advances to Step (23) 
which examines whether or not a "job end" command 
has been reeved from the host computer 1500. If the is 
"job end" command has been received, the process 
returns to Step (19) which executes the printing 
processing, thereby completing the process. 

In contrast, when the judgment made in Step (23) 
shows that there is no input of "job end" command from 20 
the host computer 1500, the process advances to Step 
(24)which examines whether or not a "reset" command 
has been received from the host computer 1 500. If such 
a "reset" command has not been inputted, the process 
returns to Step (21 ) which checks for the receipt of the 25 
"cancer command. However, if the judgement made in 
Step (24) shows that no "reset" command has been 
inputted from the host computer 1500, the process 
advances to Step (25) which clears the RAM 13 and 
resets the system so that the process returns to the 30 
receiving processing step, i.e., Step (1). 

A description will now be given of the case where 
the judgment conducted in Step (2) shows that the 
received data is an image data. In this case, the process 
skips to Step (26) which sends the recaved data to the 35 
compression/expansion device 19 so as to effect com- 
pression of the data. The image data, with which the 
"image determination command" has been received 
from the host computer 1500, is stored in the image 
data memory 902. The compression/expansion 40 
processing performed by the compression/expansion 
device 19 may be conducted reversibiy. i.e., such that 
the original data is restored by expanding the com- 
pressed data. In this embodiment, such a reversfole 
compression may be effected in accordance with any of 45 
known techniques such as run-length method. MH 
method, MR method, MMR method, JBIG method and 
so forth. Description of such methods is omitted. 

Step (27) determines whether or not the image data 
memory 902 has become full. When the storage of the so 
image has been completed before the image data mem- 
ory 902 becomes full, Step (28) is executed to deter- 
mine whether or not a "job end" command has been 
inputted from the host computer 1500. When the judg- 
ment shows that no such "job end" command has been ss 
received from the host computer 1500, the process 
returns to Step (1 ) to prepare for processing of received 
data. 

However, if the judgment made in Step (28) shows 



that a "job end" command has been received from the 
host computer 1500, the process advances to Steps 
(29) onward. 

If the judgment conducted in Step (27) shows that 
the image data memory 902 has become full, the proc- 
ess skips to Step (31) in which the printer 2500 sends a 
"memory full" status to the host computer 1 500 through 
the interface 21. Then. Step (32) is executed in which a 
judgment is conducted as to whether or not an "image 
data cancel" command has been received from the host 
computer 1500. If the "image data cancel" command 
has been received, the process advances to Step (33) 
which erases the incortptoe i^ 
been stored in the image data memory 902. Then, the 
process advances to Step (34) which examines whether 
or not a "job end" command has been received. If the 
judgment made in Step (32) shows that no "image data 
cancel" command has been received, the process 
advances to Step (34) which checks for the receipt of 
the "job end" command. 

rf the judgment made in Step (34) shows that a "job 
end" command has been received from the host compu- 
ter 1500. the process advances to Step (29) onward, 
whereas, if the judgement shows that no such "job end" 
command has been received, the process advances to 
Step (35) which determines whethe or not a "reset" 
command has been received from the host computer 
1 500. If no input of such "reset command" is confirmed, 
the process returns to Step (34) which again checks for 
the receipt of the "job end" command. 

If the judgment executed in Step (35) shows that a 
"reset" command has been received from the host com- 
puter 1500, Step (36) is executed to clear the RAM 13 
and to reset the system, whereby the process returns to 
Step (1) to prepare for processing of received data. 

When receipt of "job end" command is confirmed in 
Step (28) or (34), Step (29) is executed to examine trie 
state of the image data flag 1203 in the image data 
memory 902. In Step (30), a judgement is conducted 
check for presence of the flag indicative of existence of 
the remainder 1/2 data, i.e.. the image flag 1203 of "1 1" 
shown in Rg. 1 8. When it is judged that there is the flag 
indicative of the existence of the remainder 1/2 data, the 
process advances to Step (37). Step (37) restores the 
original image data by synthesizing, in accordance with 
the disposition shown in Fig. 1 7, the initial 1/4 data fa (I 
being 1 to 16) of Rg. 1 7), the next 1/4 data (b^ (m being 
1 to 16) of Fig. 17) and the remainder 1/2 data (C n (n 
being 1 to 32) of Rg. 17), while expanding these data 
independently by the expansion/compression device 
1 9. Needless to say. X and Y coordinates 1 204 shown in 
Figs. 18 and 15 of the image data are examined during 
the restoration of the original image, and the image data 
having the same coordinates are synthesized with each 
other. 

Then, Step (38) is executed in which, if there are 
any display list and data stored in the display list mem- 
ory 901 , the image data synthesized in Step (37) is fur- 
ther consolidated with such display fist and data, and 
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then the printing is performed with the consolidated 
data. The processings of Steps (37) and (38) are exe- 
cuted for the respective bands such that the processing 
of each of the bands is performed independently of the 
other bands. When these processings are finished on 5 
all the bands, the whole processing is completed. 

When the judgment made in Step (30) shows that 
there is no flag indicative of existence of the remainder 
1/2 data, i.e., when there is no image data flag 1203 of 
the value IT as shown in Fig. 18, the process 10 
advances to Step (39) in which a judgment is made as 
to whether or not a data flag is presence indicative of 
the next 1/4 data; i.e., an image data flag 1203 having 
the value of "10" as shown in Fig. 18. If the judgement 
shc^ that such a data flag indicative of the existence of 15 
the next 1/4 data is present, the process proceeds to 
Step (41). This Step { 41) forms an image data by syn- 
thesizing, in accordance with the disposition shown in 
Fig. 19A, the initial 1/4 data (a, (I being 1 to 16) of Rg. 
17) and the next 1/4 data (b m (m being 1 to 16) of Fig. 20 
17), while expanding these data independently by the 
expansion/compression device 19. It is thus possfrie to 
avoid printing failure of the image data, although the 
image quality is impaired because the amount of the 
data forming the image is only half that of the original 25 
image data. If there is any display list and data stored in 
the display list memory 902, Step (38) performs synthe- 
sis or consolidation of such display list and data with the 
image data which has been synthesized in Step (41), 
and printing is executed with this consolidated data. The so 
processings of Steps (41) and (38) are executed for the 
respective bands such that the processing of each of 
the bands is performed independently of the other 
bands. When these processings are finished on all the 
bands, the whole processing is completed. 35 

If the judgment conducted in Step (39) shows that 
there is no flag indicative of existence of the next 1/4 
data, i.e., when there is no image data flag 1203 having 
the value of "10" as shown in Rg. 18, the initial 1/4 data 
(a| (I being 1 to 16) of Fig. 1 7) is expanded by the com- 40 
pression/expansion device 19 at a multiplication factor 
2, both in the X and Y directions, thus forming an 
enlarged image data as shown in Fig. 19B. It is thus 
possible to avoid printing failure of the image data, 
although the quality of the synthesized image is further 45 
impaired because the amount of the data forming the 
image is only 1/4 that of the original image data. 

Then, if there is any data of display list stored in the 
display list memory 901, Step (38) consolidates the 
image data formed in Step (40) with the display list and so 
data, and performs the printing based on the thus-con- 
solidated data. The processings of Steps (40) and (38) 
are executed for the respective bands such that the 
processing of each of the bands is performed independ- 
ently of the other bands. When these processings are ss 
finished on all the bands, the whole processing is com- 
pleted. 

A description will now be given of the relationships 
between the features of the thirty-second, thirty-fourth, 



thirty-seventh and thirty-ninth aspects of the present 
invention, as well as operations of these aspects, with 
reference to Figs. 22 to 25. 

The thirty-second aspect of the present invention 
pertains to a data processing method for use in printing 
apparatus communicable with an information process- 
ing apparatus through a predetermined communication 
medium, the method comprising: first storing step (Step 
(3) of the flow shown in Rg. 22) for dividing printing 
information received from the information processing 
apparatus into a plurality of bands of data and for stor- 
ing the bands of data in first storage means; and first 
inform^ and (7) of the flw in 

Fig. 22) for informing the information processing appa- 
ratus of the status of use of the first storage means. 
When there is a risk that processing of the printing infor- 
mation from the host computer 1500 may fail due to 
restriction in the printing information storage area allo- 
cated in the RAM 13 of the printer 2500, the host com- 
puter 1500 is informed of such a risk and beforehand 
develops the printing information into image data. The 
printer 2500 receives the thus^developed image data, 
so that the printing information which otherwise cannot 
be printed due to restriction in the memory resource 
allocation can safely be printed. 

The thirty-third aspect of the present invention per- 
tains to a data processing method for use in printing 
apparatus communicable with an information process- 
ing apparatus through a predetermined communication 
medium, the method comprising: a compressing step 
(Step (26) of the flow shown in Fig. 24) for compressing, 
in accordance with a predetermined compression proto- 
col, image data received from the information process- 
ing apparatus; a second storing step (Step (26) of the 
flow shown in Fig. 24) for storing the compressed image 
data formed in the compressing step in a second stor- 
age means; a second informing step (Steps (27) and 
(31) of the flow shown in Fig. 24) for informing the infor- 
mation processing apparatus of the status of use of the 
second storage means; an expanding step (Steps (37), 
(40), (41) of the flow shown in Fig. 25) for expanding, in 
accordance with a predetermined expansion protocol, 
the compressed image data stored in the second stor- 
age means; and a printing step (Step (38) of the flow 
shown in Fig. 25) for printing the image data which has 
been expanded by the expansion means. It is therefore 
possible to perform the printing of whole image at high 
degree of quality as possfcfe, even when the size of the 
image data transferred in a stepped manner from the 
host computer 1500 to the printer 2500 exceeds the 
size of the image storage area allocated in the RAM 13 
of the printer 2500, by virtue of the feature that the 
image data which has already been transferred to the 
printer 2500 is stored after compression. 

In accordance with the thirty-fourth aspect of the 
present invention, the data processing method further 
comprises an interpolating step (Steps (37), (40), (41) 
of the flow shown in Fig. 25) for judging the state of 
development of the compressed image in the second 
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storage means and for conducting a predetermined 
interpolation processing on the image data expanded 
by the expansion means, thereby restoring the image 
data, ft is therefore possible to perform the printing of 
whole image at high degree of quality as possfole, even 5 
when the size of the image data transferred in a stepped 
manner from the host computer 1 500 to the printer 2500 
exceeds the size of the image storage area allocated in 
the RAM 13 of the printer 2500, by virtue of the feature 
that the printing is performed by restoring the original w 
image data in accordance with the size of the image 
data which has already been transferred to the printer 
■ 2500; 

In accordance with the thirty-seventh aspect of the 
present invention, the obrh^er^eadable program fur- is 
ther comprises: first storing step (Step (3) of the flow 
shown in Fig. 22) for dividing printing information 
received from tie information processing apparatus into 
a plurality of bands of data and for storing the bands of 
data in first storage means; and first informing step 20 
(Steps (4) and (7) of the flow shown in Rg. 22) for 
informing the information processing apparatus of the 
status of use of the first storage means. Thus, program 
codes corresponding to the processes shown in Figs. 
22 to 25 are stored in a later-mentioned storage 25 
medium or in the internal memory resource, and the 
CPU 12 reads and executes the stored program codes. 
This way of implementation also falls within the scope of 
the present invention. 

According to the thirty-eighth aspect of the present 30 
invention, there is provided a storage medium storing a 
computer-readable program, wherein the program com- 
prises: a compressing step (Step (26) of the flow shown 
in Rg. 24) for compressing, in accordance with a prede- 
termined compression protocol, image data received 35 
from the information processing apparatus; a second 
storing step (Steps (26) of the flow shown in Fig. 24) for 
storing the compressed image data formed in the com- 
pressing step in a second storage means; a second 
informing step (Steps (27) and (31) of the flow shown in 40 
Rg. 24) for informing the information processing appa- 
ratus of the status of use of the second storage means; 
an expanding step (Steps (37), (40) and (41) of the flow 
shown in Rg. 25) for expanding, in accordance with a 
predetermined expansion protocol, the compressed <s 
image data stored in the second storage means; and a 
printing step (Step (38) of the flow shown in Fig. 25) for 
printing the image data which has been expanded by 
the expansion means. Thus, program codes corre- 
sponding to the processes shown in Rgs. 22 to 25 are so 
stored in a later-mentioned storage medium or in the 
internal memory resource, and the CPU 12 reads and 
executes the stored program codes. This way of imple- 
mentation also falls within the scope of the present 
invention. 55 

In accordance with the thirty-ninth aspect of the 
present invention, the computer-readable program fur- 
ther comprises an interpolating step (Steps (37), (40) 
and (41) of the flow shown in Rg. 25) for judging the 



state of development of the compressed image in the 
second storage means and for conducting a predeter- 
mined interpolation processing on the image data 
expanded by the expansion means, thereby restoring 
the image data. Thus, program codes corresponding to 
the processes shown in Rgs. 22 to 25 are stored in a 
later-mentioned storage medium or in the internal mem- 
ory resource, and the CPU 12 reads and executes the 
stored program codes. This way of implementation also 
falls within the scope of the present invention. 

According to these aspects of the invention, in the 
event that processing of printing information transferred 
from the host <^niputer 1500 is i^se^m'WSrWiifW"' 
restriction in the printing information storage area allo- 
cated in the RAM 13 of the printer 2000, this host com- 
puter 1 500, upon receipt of information of the possibility 
of such a failure, develops the printing information into 
image data and delivers the developed image data to 
the printer 2500. ft is therefore possible to print as much 
as possible the printing information which otherwise will 
fail to be processed due to restriction in the memory 
resource allocation. In addition, ft is possfcle to perform 
the printing of whole image at high degree of quality as 
possible, even when the size of the image data trans- 
ferred in a stepped manner from the host computer 
1500 to the printer 2500 exceeds the size of the image 
storage area allocated in the RAM 13 of the printer 
2500, by virtue of the feature that the printing is per- 
formed by restoring the original image data in accord* 
ance with the size of the image data which has already 
been transferred to the printer 2500. 

In the described embodiment, a pair of banding 
buffer memories 903, 904 are used in combination so 
as to serve as a double buffer which sends data to the 
printing section 1 7 to execute the printing. Therefore, in 
case where the data is text/graphics information, the 
information is read from the corresponding band listed 
in the aforementioned display list, and is converted into 
dot image and developed in the banding buffer memory 
903 or 904. In the case where the printing information is 
an image data, the position of the image data is com- 
puted based on the X and Y coordinates information 
1204 (see Rgs. 18 and 15) of the image data, and the 
portions of the image data in the bands which contain 
the image data are restored in the manner described 
beforehand developed in the banding buffer memory 
903 or 904, so as to be consolidated with the text/graph- 
ics data. 

The restoration of the image data is conducted by 
using a work memory 905. The document data synthe- 
sized on the banding buffer memories 903, 904 in the 
form of dot data is sent to and printed by the printing 
section 17. 

The use of the banding technique described herein- 
above realizes a high throughput. When the document 
data is complicated, the printing information is before- 
hand developed into dot image by the host computer 
before sent to the printer, or the printing information in 
the form of image data is sent to the printer in a stepped 



10 



38 



75 



EP0 801 357 A2 



76 



manner in accordance with the size of the image data. 
The image date thus transferred is stored after com- 
pression. When the memory has become full in the mid- 
way of the data transfer, the original data is restored 
based on the image data which already has been s 
received, in accordance with the size of the image data 
which has already been received. 

[Seventh Embodiment] 

10 

In the sixth embodiment, preservation and forward- 
ing of the image data are conducted by reversibly com- 
pressing the image data by mans of the 
compression/expansion device 19* Such reversible 
cdfiipress^ permits restorattoh of the original data by is 
expansion. This, however, is only illustrative and the 
compression may be conducted irreversibly so as to for- 
cibly reduce the image data size into 1/4. Such irrevers- 
ible compression provides thinned data when the 
compressed data is expanded into original size When 20 
such irreversible compression is employed, the transfer 
of the image data from the host computer can be com- 
pleted by a single cycle of transfer operation, although 
the quality of the image data is necessarily impaired. 

25 

[Eighth Embodiment 

In the sixth embodiment, the interpolation of image 
is performed in the manner described in connection with 
Figs. 1 9A and 1 9B. This interpolation method, however, $0 
is only illustrative and the image interpolation may be 
conducted by a dot-interpolation technique based on 
the relationships between the image dots and surround- 
ing dots. Thus, the interpolation may be conducted by 
using various Known techniques which are not 3s 
described. 

A description will now be given of the structure of 
the computer-readable data processing program for use 
in the printing system of the present invention, with spe- 
cific reference to a memory map shown in Fig. 27, 40 

Fig. 27 shows a memory map formed in a storage 
medium which stores the computer-readable data 
processing program for use in the printing system of the 
present invention. 

Although not specifically shown in this Figure, the 45 
storage medium may store also information for adminis- 
trating programs in the medium, such as the version 
information, writer information, and so forth, as well as 
information which depends on the OS of the program 
reader, e.g., a computer, such as icons for identifying so 
and displaying programs. 

Data subordinate to the programs also are adminis- 
trated by the directory. The storage medium also may 
store programs for installing various programs on the 
computer, decompressing program for decompressing ss 
any compressed program to be installed, and so forth. 

The functions shown in Figs. 20, 21 and Figs. 22 to 
25 used in the described embodiments may be exe- 
cuted by the described system in accordance with pro- 



grams which are installed externally. The present 
invention is applicable also to a case where a group of 
information including programs are supplied to the out- 
put apparatus from a storage medium such as a CD- 
ROM, flash memory, FD or the like, or from an external 
storage medium through a network 

The storage medium storing the software program 
codes implementing the functions of the described 
embodiments is supplied to the system, so that the 
computer (or CPU or MPU) of the system or apparatus 
reads and executes these program codes, whereby the 
objects of the present invention are achieved. 

tff iiicb a case, the pr^am ^ 
storage medium implement the novel functions of the 
present invention, so that the storage mecBum storing 
such program codes constitutes one form of the present 
invention. 

The storage medium for supplying the program 
codes may be. for example, a floppy disk, a hard disk, 
an optical disk, a magneto-optical disk, a CD-ROM, CD- 
R, magnetic tape, non- volatile memory card, ROM, 
EEPROM,ortheltke. 

The storage medium in accordance with the inven- 
tion enables the computer to read and execute the pro- 
gram codes stored therein, so as to implement the 
functions of the described embodiments. The storage 
medium, however, also may be such that an OS (oper- 
ating system) working on the computer conducts part or 
whole of the processings, in accordance with the 
instructions given by the program codes stored in the 
medium, thereby implementing the functions of the 
descrfoed embodiments. 

Obviously, the arrangement may be such that the 
program codes read from the storage medium are writ- 
ten in a function expansion board loaded on the compu- 
ter or a memory in a function expansion unit connected 
to Hie computer, so that a CPU of the function expan- 
sion board or unit conducts part or whole of the 
processings, in accordance with the instructions given 
by the written program codes, thereby implementing the 
functions of the described embodiments. 

The invention may be applied to a system com- 
posed of a plurality of devices or apparatuses, or to a 
stand-alone apparatus. It will be clear that the invention 
can also be accomplished by supplying such a system 
or apparatus with the programs described hereinbefore. 
In such a case, the storage medium storing the software 
programs for accomplishing the invention is loaded in 
and read by the system or the apparatus, so that the 
system or the apparatus can enjoy the advantages of 
the present invention. 

Furthermore, the invention may be carried out such 
that a program represented by a software for accom- 
plishing the present invention is down-loaded from a 
data base on the network by the operation of a commu- 
nication program, so that a system or apparatus on 
which the program has been down-loaded can enjoy the 
advantages of the present invention. 

Although the invention has been described through 
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illustration of specific embodiments and forms, it wilt be 
understood that such embodiments and forms are only 
illustrative and various changes and modifications may 
be imparted thereto without departing from the scope of 
the invention which is limited solely by the appended 5 
claims. 

Print data including text or graphics data is trans- 
ferred from a host computer to a printer. The printer 
develops the received data on band basis. When data 
processing to be performed by the printer is expected to 10 
fail due to shortage of the memory area size, the host 
computer cancels the data which has already been sent 
to the printer, and develops the 1ext w gr^>hics data to 
form image data. Hie image data thus formed is sent to 
the printer. Image data is transited in a hierarchical is 
manner. Disclosed also is a method which makes it pos- 
sible to eliminate as much as possible any data 
processing failure in the printer attributable to shortage 
of memory capacity. 

20 

Claims 

1. A printing apparatus communicable with an infor- 
mation processing apparatus through a predeter- 3. 
mined communication medium, conprising: 25 

first conversion means for converting page- 
basis printing information received from said 
information processing apparatus into prede- 
termined intermediate code information, the 30 
conversion being executed on a predetermined 
band basis; 

first storage means for storing, in a first storage 
area of a memory resource, said intermediate 
code information obtained through conversion 35 
performed by said first conversion means; 
second conversion means for converting said 
intermediate code information into image data 
on a predetermined band basis; 
second storage means for storing, in a second 40 
storage area of said memory resource, a plu- 
rality of bands of said image data obtained 
through conversion performed by said second 
conversion means; 4. 
first judging means for judging whether or not 45 
the Intermediate code information correspond- 
ing to one page has been stored in said first 
storage area; and 

first memory control means operative based on 
the result of judgment conducted by said first so 
judging means so as to cause said second con- 5. 
version means to convert said intermediate 
code information stored in said first storage 
area on said predetermined band basis into 
image and to develop the image in said second ss 
storage area, thereby forming a vacant area in 
said first storage area. 

2. A printing apparatus according to Claim 1, further 



comprising: 

second memory control means operative after 
the preservation of the vacant area by said first 
memory control means and operative based on 
the result of the judgment performed by said 
first judging means, so as to cause said second 
conversion means to convert into image the 
intermediate code information of a band which 
does not contain image data from among the 
bands of intermediate code information stored 
in said first storage area, and to develop the 
image inio said second stor^e area; 
compression means for compressing the out- 
put information image^eveloperi by said sec- 
ond memory control means into a 
predetermined volume, thereby generating 
compressed output information; and 
third memory control means for causing said 
first storage area to store the compressed out- 
put information generated by said compression 
means. 

An information processing apparatus communica- 
ble with a printing apparatus through a predeter- 
mined communication medium, comprising; 

transfer means for transferring to said printing 
apparatus the page printing information except 
for image data in the page; 
inquiry means for inquiring, after the data trans- 
fer performed by said transfer means, about the 
size of vacancy in an intermediate code infor- 
mation storage area preserved in a memory 
resource of said printing apparatus; and 
transfer control means for comparing the size 
of said image data with the size of the vacancy 
informed by said printing apparatus in 
response to the inquiry made by said inquiry 
means, and for controlling the size of the image 
data to be transferred, based on the result of 
the comparison. 

An information processing apparatus according to 
Claim 3, wherein said transfer control means, when 
judging that the size of the image data exceeds the 
size of vacancy, compresses said image data so as 
to reduce the size of the image data to be trans- 
ferred. 

A printing apparatus communicable with an infor- 
mation processing apparatus through a predeter- 
mined communication medium, comprising: 

first conversion means for converting page- 
basis printing information received from said 
information processing apparatus into prede- 
termined intermediate code information, the 
conversion being executed on a predetermined 
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band basis; 

first storage means for storing, in a first storage 
area of a memory resource, said intermediate 
code information obtained through conversion 
performed by said first conversion means; s 
second conversion means tor converting said 
intermediate code information into image data 
on a predetermined band basis; 
second storage means for storing, in a second 
storage area of said memory resource, a plu- 10 
rality of bands of said image data obtained 
through conversion performed by said second 
conversion means; ami 

informing means for informing said information 
processing apparatus of the size of vacancy is 
formed in said first storage area after conver- 
sion performed by said first conversion means, 
in response to an inquiry made by said informa- 8. 
tion processing apparatus about the vacancy 
size. 20 

A printing system comprising an information 
processing apparatus and a printing apparatus 
communicable with each other through a predeter- 
mined communication medium, 25 
wherein said printing apparatus comprises: 

first conversion means for converting page* 
basts printing information received from said 
information processing apparatus into prede- $0 
ter mined intermediate code information, the 
conversion being executed a on predetermined 
band basis; 

first storage means for storing, in a first storage 
area of a memory resource, said intermediate 35 
code information obtained through conversion 
performed by said first conversion means; 
second conversion means for converting said 
intermediate code information into image data 
on predetermined band basis; 40 
second storage means for storing, in a second 
storage area of said memory resource, a plu* 
rality of bands of said image data obtained 
through conversion performed by said second 
conversion means; and 4s 
informing means for informing said information 
processing apparatus of the size of vacancy 
formed in said first storage area after conver- 
sion performed by said first conversion means, 
in response to an inquiry made by said informa- so 
tion processing apparatus about the vacancy 
size; 

and 

wherein said information processing 
apparatus comprises: ss 
transfer means for transferring page printing 9. 
information except for image data in the page; 
inquiry means for inquiring, after the data trans- 
fer performed by said transfer means, about the 



size of vacancy in an intermediate code infor- 
mation storage area preserved in said memory 
resource of said printing apparatus; and 
transfer control means for comparing the size 
of the image data with the size of the vacancy 
informed by said printing apparatus in 
response to the inquiry made by said inquiry 
means, and for controlling the size of the image 
data to be transferred, based on the result of 
the comparison. 

7. A printing system according to Claim 6, wherein 
said transfer control means, wtien judging that the 
size of the image data exceeds the size of vacancy, 
impresses said image data so as to reduce the 
size of the image data to be transferred. 

A data processing method for use in a printing 
apparatus communicable with ah information 
processing apparatus through a predetermined 
communication medium, said method comprising: 

a first converting step for converting page- 
basis printing information received from said 
information processing apparatus into prede- 
termined intermediate code information, the 
conversion being executed on a predetermined 
band basis; 

a first storing step for storing, in a first storage 
area preserved in a memory resource, said 
intermediate code information obtained 
through the conversion; 
a second converting step for converting said 
intermediate code information stored in said 
first storage area into image data on a prede* 
termined band basis; 

a second storing step for storing, in a second 
storage area preserved in said memory 
resource, a plurality of bands of said image 
data obtained through the conversion per- 
formed in said second converting step; 
a first judging step for judging whether or not 
the intermediate code information correspond- 
ing to one page has been stored in said first 
storage area; and 

a third storing step conducted based on the 
result of judgment conducted by said first judg- 
ing means, so as to cause said intermediate 
code information stored on the predetermined 
band basis in said first storage area to be 
developed into image in said second storage 
area, thereby preserving vacant area in said 
first storage area, and to store subsequent 
intermediate code data into the vacant area. 

A data processing method for use in a printing 
apparatus according to Claim 8, further comprising : 

a second judging step conducted after storage 
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of the subsequent intermediate code informa- 
tion in said vacant area, so as to judge whether 
or not the intermediate code information corre- 
sponding to one page has been stored in said 
first storage area; $ 
a fourth storing step conducted based on the 
result of the judgment performed in said sec- 
ond judging step, so as to develop into image 
the intermediate code information of a band 
which does not contain image data from among 10 
the bands of intermediate code information 
stored in said first storage area, and to store 
the developed image in said second storage 
area; 

compressing step for corrpi^ihg f he image- 15 
developed output information into a predeter- 
mined volume, thereby generating compressed 
output information; and 

a fifth storing step for storing said compressed 
output information in said first storage area. 20 

10. A data processing method for use in a printing sys- 
tem comprising an information processing appara- 
tus and a printing apparatus communicable with 
each other through a predetermined communica- 25 
tton medium, said method comprising: 

a first transferring step for transferring first 
printing information formed by removing image 
data from one-page printing information to be 30 
transferred; 

a first converting step for converting, on a pre- 
determined band basis, the first printing infor- 
mation received from said information 
processing apparatus into a predetermined 35 
intermediate code information; 
a first storing step for storing said intermediate 
code information obtained through the conver- 
sion in a first storage area preserved in a mem- 
ory resource; and 40 
an informing step for informing, after the stor- 
age of said intermediate code information in 
said first storage area, said information 
processing apparatus of the size of vacancy in 
said first storage area, in response to an 45 
inquiry given by said information processing 
apparatus. 

11, A data processing method for use in a printing sys- 
tem according to Claim 1 , further comprising: so 

judging step for comparing the size of the 
image data to be transmitted with the size of 
vacancy informed by said printing apparatus; 
reducing step for reducing the size of the image ss 
data to be transferred based on the result of the 
judgment; and 

a second transferring step for transferring the 
reduced image data to said printing apparatus. 



12. A storage medium storing a computer-readable 
program, said computer-readable program com- 
prising: 

a first converting step for converting page- 
basts printing information received from an 
information processing apparatus into prede- 
termined intermediate code information, the 
conversion being executed on a predetermined 
band basis; 

a first storing step for storing, in a first storage 
area preserved in a memory resource, said 
intermediate code information obtained 
through the conversion; 
a second converting step for converting said 
intermediate code information stored in said 
first storage area into image data on a prede- 
termined band basis; 

a second storing step for storing, in a second 
storage area preserved in said memory 
resource, a plurality of bands of said image 
data obtained through the conversion per- 
formed in said second converting step; 
a first judging step for judging whether or not 
the intermediate code information correspond- 
ing to one page has been stored in said first 
storage area; and 

a third storing step conducted based on the 
result of judgment conducted by said first judg- 
ing means, so as to cause said intermediate 
code information stored on the predetermined 
band basis in said first storage area to be 
developed into image in said second storage 
area, thereby preserving vacant area in said 
first storage area, and to store subsequent 
intermediate code data into the vacant area. 

13. A storage medium storing a computer-readable 
program, according to Claim 12, wherein said com- 
puter program further comprises: 

a second judging step conducted after storage 
of the subsequent intermediate code informa- 
tion in said vacant area, so as to judge whether 
or not the intermediate code information corre- 
sponding to one page has been stored in said 
first storage area; 

a fourth storing step conducted based on the 
result of the judgment performed in sad sec- 
ond judging step, so as to develop into image 
the intermediate code information of a band 
which does not contain image data from among 
the bands of intermediate code information 
stored in said first storage area, and to store 
the developed image in said second storage 
area; 

compressing step for compressing the image- 
developed output information into a predeter- 
mined volume, thereby generating compressed 
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output information; and 

a fifth storing step for storing said compressed 
output information in said first storage area. 

14. A storage medium storing a computer-readable s 
program, said computer program comprising: 

a first transferring step for transferring first 
printing information formed by removing image 
data from one-page printing information to be 10 
transferred; 

a first converting step for converting, on a pre- 
determined band basis,- the first printing infor- 
mation received from said information 
processing apparatus into a predetermined is 
intermediate code information; 
a first storing step for storing said intermediate 
code information obtained through the conver- 
sion in a first storage area preserved in a mem- 
ory resource; and 20 
an informing step for informing, after the stor- 
age of said intermediate code information in 
said first storage area, said information 
processing apparatus of the size of vacancy in 
said first storage area, in response to an 2s 
inquiry given by said information processing 
apparatus. 

15. A storage medium storing a computer-readable 
program according to Claim 1 4, wherein said com- 30 
puter program further comprises: 

judging step for comparing the size of the 
image data to be transmitted with the size of 
vacancy informed by said printing apparatus; 35 
reducing step for reducing the size of the image 
data to be transferred based on the result of the 
judgment; and 

a second transferring step for transferring the 
reduced image data to said printing apparatus. 40 

16. An information processing apparatus capable of 
performing, through a predetermined communica- 
tion medium, band communication with a printing 
apparatus having a memory resource divided to 45 
provide band areas each of which being capable of 
developing an image therein, said information 
processing apparatus comprising: 

developing means for acquiring memory so 
resource use status information delivered by 
said printing apparatus and for developing 
printing information which has been transferred 
to said printing apparatus into image data of a 
form which can be outputted by said printing ss 
apparatus; and 

transfer control means for transferring the 
image data developed by said developing 
means to said printing apparatus. 



17. An information processing apparatus according to 
Claim 16, further comprising: 

data processing means for acquiring informa- 
tion concerning image data development area 
size allocated in said memory resource of said 
printing apparatus, comparing based on the 
acquired information the image data develop- 
ment area size with the total size of the image 
data to be transferred, and for adjusting the 
size of the image data to be transferred to said 
printing apparatus based on the result of the 
comparison, thereby gen eating transfer data 
to be transferred by said transfer control 
means. 

18. An information processing apparatus according to 
Claim 17, wherein said transfer control means 
transfers said image data in a dividing manner in a 
plurality of transfer cycles. 

19. An information processing apparatus accorcfing to 
Claim 18, wherein said transfer control means sus- 
pends the transfer of image data to said printing 
apparatus, depending on the memory resource use 
status acquired from said printing apparatus during 
the dividing transfer of the image data. 

20. An information processing apparatus according to 
Claim 18, wherein said data processing means 
extracts non-overlapping pixel data in a stepping 
manner from said image data and generates said 
transfer data based on the extracted pixel data. 

21. A printing apparatus communicable with an infor- 
mation processing apparatus through a predeter- 
mined communication medium, comprising: 

first storage means for dividing printing infor- 
mation received from said information process- 
ing apparatus into a plurality of bands of data 
and for storing the bands of data; and 
first informing means for informing said infor- 
mation processing apparatus of the status of 
use of said first storage means. 

22. A printing apparatus communicable with an infor- 
mation processing apparatus through a predeter- 
mined communication medium, comprising: 

compression means for compressing, in 
accordance with a predetermined compression 
protocol, image data received from said infor- 
mation processing apparatus; 
second storage means for storing the com- 
pressed image data formed by said compres- 
sion means; 

expansion means for expanding, in accordance 
with a predetermined expansion protocol, the 



43 



85 



EP0801357A2 



86 



compressed image data stored in said second 
storage means; and 

printing means for printing the image data 
which has been expanded by said expansion 
means. 

23. A printing apparatus according to Claim 22, further 
comprising second informing means for informing 
said information processing apparatus of the status 
of use of said second storage means. 



expansion means for expanding, in 
accordance with a predetermined expan- 
sion protocol, the compressed image data 
stored in said second storage means; and 
5 printing means for printing the image data 

which has been expanded by said expan- 
sion means. 

26. A printing system according to Claim 25, wherein 
io said information processing apparatus comprises: 



24. A printing apparatus according to Claim 22, further 
comprising interpolation means for judging the 
state of development of the compressed image in 
said second storage means and for conducting a is 
predetermined interpolation processing on the 
image data expanded by said expansion means, 
thereby restoring the image data. 

25. A printing system comprising an information so 
processing apparatus and a printing apparatus hav- 
ing a memory resource divided to provide band 
areas each of which being capable of developing an 
image therein, said information processing appara- 
tus and said printing apparatus being capable of 2s 
band-communicating with each other through a 
predetermined communication medium, 

wherein said information processing appara- 
tus comprises: 

$o 

developing means for acquiring memory 
resource use status information delivered by 
said printing apparatus and for developing 
printing information which has been transferred 
to said printing apparatus into image data of a ss 
form which can be outputted by said printing 
apparatus; and 

transfer control means for transferring the 
image data developed by said developing 
means to said printing apparatus; and 40 

wherein said printing apparatus com- 
prises: 

first storage means for dividing printing 
information received from said information 4s 
processing apparatus into a plurality of 
bands of data and for storing the bands of 
data; 

first informing means for informing said 
information processing apparatus of the so 
status of use of said first storage means; 
compression means for compressing, in 
accordance with a predetermined com- 
pression protocol, image data received 
from said information processing appara- ss 
tus; 

second storage means for storing the com- 
pressed image data formed by said com- 
pression means; 



data processing means for acquiring informa- 
tion concerning image data "development area 
size allocated in said memory resource of said 
printing apparatus, combing based on the 
acquired information the image data develop- 
ment area size with the total size of the image 
data to be transferred, and for adjusting the 
size of the image data to be transferred to said 
printing apparatus based on the result of the 
comparison, thereby generating transfer data 
to be transferred by said transfer control 
means. 

27. A printing system according to Claim 26, wherein 
said transfer control means transfers said image 
data in a dividing manner in a plurality of transfer 
cycles. 

28. An Information processing apparatus according to 
Claim 27, wherein said transfer control means sus- 
pends the transfer of image data to said printing 
apparatus, depending on the memory resource use 
status acquired from said printing apparatus during 
the dividing transfer of the image data, and wherein 
said printing apparatus further comprises second 
informing means for informing said information 
processing apparatus of the status of use of said 
second storage means. 

29. A printing system according to Claim 26, wherein 
said data processing means extracts non-overlap- 
ping pixel data in a stepping manner from said 
image data and generates said transfer data based 
on the extracted pixel data, and wherein said print- 
ing apparatus further comprises interpolation 
means for judging the state of development of the 
compressed image in said second storage means 
and for conducting a predetermined interpolation 
processing on the image data expanded by said 
expansion means, thereby restoring the image 
data. 

30. A data processing method for use in an information 
processing apparatus capable of performing, 
through a predetermined communication medium, 
band communication with a printing apparatus hav- 
ing a memory resource divided to provide band 
areas each of which being capable of developing an 
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image therein, said method comprising: 

a developing step for acquiring memory 
resource use status information delivered by 
said printing apparatus and for developing s 
printing information which has been transferred 
to said printing apparatus into image data of a 
form which can be outputted by said printing 
apparatus; and 

a first transferring step for transferring the 10 
image data developed by said developing 
means to said printing apparatus. 

31 . A data processing method for use in an information 
processing apparatus according to Claim 30, fur- 15 
ther comprising: 

a data processing step for acquiring informa- 
tion concerning image data development area 
size allocated in said memory resource of said 20 
printing apparatus, comparing based on the 
acquired information the image data develop* 
ment area size with the total size of the image 
data to be transferred, and for adjusting the 
size of the image data to be transferred to said 25 
printing apparatus based on the result of the 
comparison, thereby generating transfer data 
to be transferred; and 

a second transferring step for transferring the 
transfer data in 3 dividing manner in a plurality 30 
o1 transfer cycles. 



information processing apparatus of the status 
of use of said second storage means; 
an expanding step for expanding, in accord- 
ance with a predetermined expansion protocol, 
the compressed image data stored in said sec- 
ond storage means; arid 
a printing step for printing the image data which 
has been expanded by said expansion means. 

34. A data processing method for use in a printing 
apparatus according to Claim 33, further compris- 
ing an interpolating step for judging the state of 
development of the ^corrpressed image in said sec- 
ond storage means and for conducting a predeter- 
mined interpolation prbce^rig on the image data 
expanded by said expansion means, thereby 
restoring the image data. 

35. A storage medium storing a computer-readable 
program, said computer program comprising: 

a developing step for acquiring memory 
resource use status information delivered by 
said printing apparatus and for developing 
printing information which has been transferred 
to said printing apparatus into image data of a 
form which can be outputted by said printing 
apparatus; and 

a first transfer step for transferring the image 
data developed by said developing means to 
said printing apparatus. 



32, A data processing method for use in printing appa- 
ratus communicable with an information processing 
apparatus through a predetermined communication ss 
medium, said method comprising: 

first storing step for dividing printing information 
received from said information processing 
apparatus into a plurality of bands of data and 40 
for storing the bands of data in first storage 
means; and 

first informing step for informing said informa- 
tion processing apparatus of the status of use 
of said first storage means. 4S 

33. A data processing method for use in printing appa- 
ratus communicable with an information processing 
apparatus through a predetermined communication 
medium, said method comprising: so 



36. A storage medium storing a computer- readable 
program according to Claim 35, wherein said com- 
puter program further comprises: 

a data processing step for acquiring informa- 
tion concerning image data development area 
size allocated in said memory resource of said 
printing apparatus, comparing based on the 
acquired information the image data develop- 
ment area size with the total size of the image 
data to be transferred, and for adjusting the 
size of the image data to be transferred to said 
printing apparatus based on the result of the 
comparison, thereby forming transfer data to 
be transferred; and 

a second transferring step for transferring the 
transfer data in a dividing manner in a plurality 
of transfer cycles. 



40 



4$ 



a compressing step for compressing, in 
accordance with a predetermined compression 
protocol, image data received from said infor- 
mation processing apparatus; ss 
a second storing step for storing the com- 
pressed image data formed in said compress- 
ing step in a second storage means; 
a second informing step for informing said 



37. A storage medium storing a computer-readable 
program, wherein said computer program further 
comprises: 

first storing step for dividing printing information 
received from said information processing 
apparatus into a plurality of bands of data ami 
for storing the bands of data in first storage 
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means; and 

first informing step for informing 6aid informa- 
tion processing apparatus of the status of use 
of said first storage means. 

5 

38. A storage medium storing a computer-readable 
program, wherein said program comprises: 

a compressing step for compressing, in 
accordance with a predetermined compression 10 
protocol, image data received from said infor- 
mation processing apparatus; 
a second storing step for storing the com- 
pressed image data formed in said compress- 
ing step in a s&Sohd storage means; is 
a second informing step for informing said 
information processing apparatus of the status 
of use of said second storage means; 
an expanding step for expanding, in accord- 
ance with a predetermined expansion protocol, 20 
the compressed image data stored in said sec- 
ond storage means; and 
a printing step for printing the image data which 
has been expanded by said expansion means. 

25 

39. A storage medium storing a computer-readable 
program aocorcfing to Claim 38, wherein said pro- 
gram further comprises an interpolating step for 
judging the state of development of the compressed 
image in said second storage means and for con- 30 
ducting a predetermined interpolation processing 

on the image data expanded by said expansion 
means, thereby restoring the image data. 
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